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YOU BUILD 
this Transmitter Power Supply 
used in the basic experiments in 
RF and AF amplifiers, frequency 
multipliers, buffers, etc. 


You 
SET UP 


code amplitude and 
frequency modulation circuits 
(put voice, music, etc., on “elec- 
trical signal’ you produce). You 
introduce, correct defects, learn 
how to get best performance. 


YOU MEASURE 


current, 
voltage (AC, DC and RF), re- 
sistance and impedance in cir- 
cuits with Electronic Multi- 


tester you build. Shows how 
basic transmitter circuits be- 
have; needed to maintain sta- 
tion operation. 


You a. 
BUILD this Wavemeter and 
use it to determine frequency 
of operation, make other tests 
on transmitter currents. 


| TRAINED THESE MEN 


m" “I am now Chief Engineer 


Owe all I know about Radio 
to N. R. I."—C. J. BUR- 
DETTE, Spartanburg, S. C. 


“Thanks for splendid Home 
Study Radio Course, a large 
- factor in my getting present 
: position as Senior Radio Op- 
erator of Station WRGP.”— 
C. LISTER, Pensacola, Fla. 


© “Hold a 
. Second Class License. 
with Civil Service as 
Electrical 


=e Breen 
s 


Now 
P-4 
: Engineer.”— 

OTIS L. WRIGHT, Albu- 
i © My querque, N. M. 


VETERANS 


June, 1949 


of Radio Station WORD, in | 
charge of four engineers. | 


Radio telegraph t 


“T have been in several kinds 
of Radio work. I am now 
specializing in Marine Ra- 
dio telephone installations 
and_ service.” — MURRAY 
DICKSON, Paducah, Ky. 


* “When I enrolled, I had no 
idea of entering Commercial 
Radio. Now Operator, Police 
Radio Station WASP and 
' Highway Station WKSJ.”— 
G. DeRAMUS, Selma, Ala. 


- “Am now Chief Engineer at 
Radio Station WAGC. Still 
using my N. R. I. texts as 
swell references.” — CHAS. 
Ww. STOKELEY, Chatta- 
= nooga, Tenn. 


GET THIS TRAINING 
WITHOUT COST UNDER 


G. 1. BILL. MAIL COUPON. 


YOU BUILD 


jay Radio. 


Communications course. 


| MODERN EQUIPMENT | SEND 


Ever think HOW FAST Radio-Television 
Communications is changing, developing, 
growing? Have you considered what this 
amazing progress can mean to you? 

In 1945, there were 943 Broadcasting 
Stations. Today 2,694 are on the air! 
Result—THOUSANDS OF QUALIFIED 
MEN STEPPED INTO GOOD JOBS. Only 
19 Television Stations were on the air in 
1947. Today there are more than 50 and 
experts say there will be 150 in a few 
months, 1,000 within three years. That 
means thousands of well-paid jobs for 
trained Operators and Technicians. Then 
add development of FM, Two-way Radio, 
Police, Marine, Aviation and Micro-wave 


Relay Radio! Think what all this means! 


New jobs, more jobs for beginners! Better 
jobs, better pay for experienced men! 

Are you a beginner who wants steady 
work in this growing field? My NEW 
course can help you get an FCC License 
and prepare for the job you want. Are you 
a man with some training in Radio or 
Radar, or a Licensed operator?- My NEW 
course modernizes, increases the value of 
your knowledge and experience! 


Servicing Training 
Also Offered by N.R.I. 


If you prefer a good-pay job in Radio- 
Television Servicing or your own 
money-making Radio-Television Sales and 
Service Shop, I’ll train you at home. My 
famous Servicing Course also includes many 
Kits of Parts. You conduct experiments and 
tests with modern Radio and other circuits 
you build. I also show you how to make $5, 
$10 a week or more EXTRA MONEY fixing 
neighbors’ Radios while training. Full infor- 
mation in my 64-page catalog. Mail coupon. 


MAIL NOW-BOOK FREE 


5 MR. J. E. SMITH, President, Dept. 9FR 

National Radio Institute, Washington 9, D. C. 
Mail me FREE Catalog and Book about Radio and Tele- 
vision Communications opportunities and training. 

r salesman will call. Please write plainly.) 


(CD Check if Veteran 


FCC LICENSE 


A Federal Communications Cémmission 
Commercial Operator’s License puts you 
in line for a good job in Radio or Tele- 
vision Broadcasting, Police, Marine, Avia- 
tion, Two-way, Mobile or Micro-wave Re- 
Mail coupon below for book 
and catalog (both FREE) about my NEW 


THIS TRANSMITTER P 


with parts I send. This low-power broadcasting transmitter 
shows you how to put a station “on the air.” 
procedures demanded of Broadcast Station Opera- 


You perform 


et. SF Zone = : 
Approved Under G. I. Bill b 


MY COURSE INCLUDES 


TELEVISION 


Course Is New! Different! 


Mail coupon now for facts about my 
NEW, intensely practical course in Radio- 
Television Communications. Let me send 
you FREE books. Read outlines of 78 les- 
son texts written for you by leading Com- 
munications experts, edited by my practi- 
cal staff. See the nine big Kits of Parts 
I send that “bring to life’ theory, you 
learn. Read about the transmitter you 
build and operate, about the Electronic 
Multitester you get. All equipment yours 
to keep. My BRAND NEW course includes 
BOTH Theory and Practical Experience, 
with result-getting kits, in Radio-Tele- 
vision Communications. It’s backed by 
N. R. I—the world’s oldest and largest 
thhome study Radio school. 


Mail Coupon For Book FREE 


Send today! See what my NEW course 
is like. Find out how I get you ready fora 
brighter future, better earnings, more 
security in Radio-Televison. Send coupon 
now in’ envelope or paste on penny postal. 
NO OBLIGATION. NO SALESMAN 
WILL CALL! My books, sent to you 
FREE, tell the full story. J. E. SMITH, 
President, Dept.9FR, » National Radio In- 
stitute, Wash- gages en 
ington 9, D.C. ae 
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Better Pay 


Do You 
Want? 


Get Your FCC Ticket 
Jobs leading to 
$3,000 to $7,500 


(Average Pay Reported by FCC 
Nationwide Survey) 


are opening up 

right now for 
FCC Licensed 

Eee iiendl Radiomen. 


Add Technical Training to Your Practical Experience and 


Get Your FCC 
capio opreator ba CEN OE 


in a Few Short Weeks 


It’s EASY if you use CIRE Simplified Training and [am CieUY Vara) ae 


Coaching AT HOME in SPARE TIME 


leads directly to an FCC license. 


YOUR FCC TICKET IS ALWAYS RECO NIZED 
IN ALL RADIO FIELDS AS PROOF 
OF YOUR TECHNICAL ABILITY 


CIRE Graduates Find 
FCC License Pays Off 


“Transmitter engineering is 
great, especially in the job I 
am on. Thanks again for all 
you have done, and you can take 
the credit for the fact that my 
‘ticket’ is now posted on the 
wall of a 1000 watt broadcast 
station.” 


Student No. 3678N12 


“IT now hold ticket P-10-3787, 
and holding the license has 
helped me to obtain the type of job 
I’ve always dreamed of having. Yes, 
thanks to CIRE, I am now working for 

CAA as Radio Maintenance Technician, 

at a far better salary than I’ve ever had before. I am deeply 
grateful.” Student No. 3319N12 


“T took the FCC examination on March 4th, and received my 
second class radiotelephone license March 9th. I go to work 
for the Trans-Texas Airways in the maintenance department. 


Thanks for all the assistance.” 


Student No. 2394Ar 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 


Desk RN-6 4900 Euclid Bldg. Cleveland 3, Ohio 
Approved for Veteran Training under “G.I, Bill of Rights’’ 


June, 1949 


bm TELLS OF THOUSANDS OF BRAND-NEW, BETTER-PAYING 
RADIO JOBS NOW OPEN 'TO FCC LICENSE HOLDERS. 
. . . 2. TELLS HOW YOU WILL BENEFIT BY HOLDING AN FCC COM- 
Get your license easily and quickly and be ready for the jobs MERCIAL LICENSE. 
open to ticket holders that lead to $3000 to $7500. CIRE train- 3. TELLS HOW YOU CAN GET YOUR FCC COMMERCIAL RADIO 
4 : . mar OPERATOR LICENSE IN A FEW SHORT WEEKS—EASILY AND 
ing is the only planned course of coaching and training that QUICKLY, BY USING CIRE SIMPLIFIED TRAINING AND 


COACHING AT HOME IN YOUR SPARE TIME. 


4. TELLS OF HUNDREDS OF OUR SUCCESSFUL STUDENTS WHO 
NOW HAVE LICENSES AND NEW, BETTER-PAYING JOBS. 


5, TELLS HOW WE PREPARE YOU TO PASS THE NEW FCC 
COMMERCIAL LICENSE EXAMINATIONS, WHICH NOW 
INCLUDE FM AND TELEVISION. 


MS TELLS HOW WE GUARANTEE TO TRAIN AND COACH YOU 
UNTIL YOU GET YOUR LICENSE. 

mM TELLS HOW WE HELP YOU TO GET A BETTER-PAYING, 
LICENSED JOB, WITH OUR FREE AND EXCLUSIVE SERVICE, 
WHICH PREPARES YOUR EMPLOYMENT APPLICATION FOR 
MAILING TO HUNDREDS OF EMPLOYERS, INCLUDING FM, 
AM AND TELEVISION BROADCAST STATIONS, RADIO 
MANUFACTURERS, POLICE RADIO STATIONS, AND RADIO- 
EQUIPPED TAXI, BUS AND PUBLIC UTILITY COMPANIES. 


(] Veterans check for enrollment information under G. I. Bill. 
NO OBLIGATION—NO SALESMEN. 


= 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS I 

Desk RN-6, 4900 Euclid Building, Cleveland 3, Ohio i 

(Address to Desk No. to avoid delay.) § 

I want to know how I can get my FCC ticket in_a few short weeks by q 
training at home in spare time. Send me your FREE booklet ‘‘Money 

Making FCC License Information,”’ as well as a sample FCC-type exam J 
and FREE booklet, “How to Pass FCC License Examinations,” (does not 

cover exams for Amateur License). b 
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TUF CEDVICERE A ae THRE 


Sos “Bbeked by eae etL TS 
sales aids which your Ken-Rad 
distributor gladly will show 


you. Phone or write him today! 


E, Carr Radio & Appliance Store, 
7604 Neer Cottage Grove, Chicago, Illinois, 
is another serviceman who knows by experience 
that Ken-Rad Tubes are fast, dependable sellers. 


ROBERT W. FIELD, Circuit Engineer, is in charge of 

eta stroboscopic vibration test (below). This helps 
to determine the numerous tests Ken-Rad Tubes must 
pass before being approved and shipped to dealers. 


PRODUCT OF GENERAL ELECTRIC COMPANY 
Schenectady 5, New York 


182-HA& 
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MODERN 
CHICAGO 
‘LABORATORIES 


Train quickly, using a wide 
variety of commercial equip- 
ment. D. T. I's new Jabora- 
tories are among the finest of 
their kind. Ample instructors 
.. every major training ad- 
vantage. Write for details! 


EMPLOYMENT 
SERVICE 


When you complete your 
training, our effective Em- 
ployment Service is available 
to you without extra cost—a 
grand aid to help you get 
started. 


YOU ALSO 


|HOME 


D. fT. 1., alone, includes the 
use of one of today’s most 
| effective training aids . . 
MOVIES... to help you learn | 
important fundamentals _ 
_ faster, easier, at home. What . 
| an advantage to see electrons 
_ on the march, and other 
_ fascinating “hidden ac- 
- tien’’ — a remarkable 
home training advan- & 
' tage that speeds your | 
| progress. 


DeFOREST’S TRAINING, INC. 


CHICAGO 14, ILLINOIS 


Affiliated with th 


Builders of Electronic and Movie Equipment. 


June, 1949 


OUR GREATEST 
OFFER IN 17 YEARS! 


Here is your big opportunity to get started toward 
FASCINATING WORK ...GOOD MONEY ...a 
THRILLING FUTURE! Mail the coupon today. See 
how YOU may prepare to tie in your future with a 
field that includes one of America’s fastest-growing 
new industries—Television. You'll find out, too, 
about the many other thrilling opportunities in FM 
Radio ... Aviation and Broadcast Radio... 2-Way 
Taxi, Truck and Police Radio... Industrial Elec- 
tronics ... even the chance to start your own profit- 
able Television-Radio Sales and Service business. 
And to top it all, you’ll see that you don’t need to 
know a thing about this subject at present—that 
NOW you can get the very training and starting help 
you need by means of our GREATEST OFFER IN 
17 YEARS. 


Send for FREE Information 


See HOW—in your own home—DeForest’s Train- 
ing, Inc., now brings you one of today’s most com- 
plete combinations of major home training aids. 
You (1) Learn-by-Reading from well-illustrated 
lessons. (2) You Learn-by-Seeing from D.T.I.’s 
exclusive instructive Home Movies. And (3), you 
set up your own HOME LABORATORY where you 
Learn-by-Doing from 16 shipments of Radio-Elec- 
tronic parts which you use and KEEP to work over 
300 instructive . . . fascinating projects. This in- 
cludes building the valuable 6 tube ‘“Superhet” 
RADIO and the commercial-type OSCILLO- 
SCOPE, R-F SIGNAL GENERATOR, and Jewel- 
Bearing MULTIMETER, pictured at the right. 


You may use this test equipment to help you earn 


iain 


YOU BUILD and KEEP 
THIS EQUIPMENT TO 
WORK OVER 300 
HOME EXPERIMENTS 


MEE 


OSCILLOSCOPE i} 
| 
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R-F SIGNAL 
GENERATOR 


ner 


real money—both in your spare time and 
later when working full time in the field. 
Get complete facts. Mail coupon today! 
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e DeVry Corporation, City 


DeForest's Training, Inc. 
2533 N. Ashland Ave., Dept. RN-F6 
Chicago 14, Illinois 


Without obligation, send me complete facts showing how | may make 
my start in Television-Radio-Electronics, 


- BQ2-Z->a4 
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READY... AM... 


SOLDER! 


Q\\ 
\\ 


FLEXITIP— ~ 


eosily formed. 


LONGER 8" 
REACH 


5 SECOND 
HEATING— 
no waiting, 
soves power. 


SOLDERLITE - 
— spotlights 
the work. 


eulLT-IN—~ | 


TRANS- 
FORMER 


DUAL HEAT— — 7 


single heat 100 
watts, dual heat 
100/135 watts; 
115 volts,, 60 
cycles. 


Pull the trigger switch, make contact, and 
you solder. Then release the trigger and off 
goes the heat—automatically. No wasted 
time. No wasted current. No need to unplug 
the gun between jobs. The Weller Gun’s 
Flexitip heats only when in use—saves hours 
and dollars. Your Weller Gun will pay for 
itself in a few months. 


Solderlite, extra length, and the easily 
shaped Flexitip mean real soldering ease. 
And because the transformer is built in— 
not separate—the Weller Gun is a complete, 
self-contained unit, compact, convenient. 


For laboratory and maintenance work, 
we recommend the efficient 8” model— 
DX-8 with dual heat; or 4” types S-107 
single heat and D-207 dual heat. Order from 
your distributor or write for bulletin direct. 


Be sure to get your copy — 
SOLDERING TIPS, the new 
Weller Handy Guide to eas- 
ier, faster soldering—20 pages 
fully illustrated. Price 10c at 
your distributor's. 


WE LLER 
MANUFACTURING COMPANY 


810 Packer Street - Easton, Pa. 


BY THE 


PUBLIC ENTITLED 


INTERFERENCE created by auto- 

motive ignition systems is playing 
havoc in many areas with television 
sets. In fact, automotive TVI is prob- 
ably the Number One source of head- 
ache to the set owners. Distorted and 
torn pictures are commonplace in tele- 
vision service areas, especially in the 
large metropolitan centers, where the 
streets and highways are jammed with 
these hash-creating ‘transmitters.’ 
Amateur mobile radio operators and 
other communications services have 
long been able to cope with the prob- 
lem and have equipped their vehicles 
with various forms of suppressors, fil- 
ters, and other gadgets designed to 
forestall radiation from the ignition 
systems. It is generally believed by 
the public that the addition of such 
accessories hinders the proper working 
of the auto engine. On the contrary, 
there are few complaints of poor en- 
gine performance resulting from such 
equipment, 

Amateur radio operators have, for 
the past two years, been severely crit- 
icized by television set owners for 
causing interference with their video 
reception. Actually, only a small per- 
centage of these complaints has been 
fully justified. 

The FCC is required by law to take 
action against transmitter licensees 
whenever justifiable complaints arise 
as a result of an improperly adjusted 
transmitter which causes interference, 
so why shouldn’t any radiated signal, 
including that from automotive equip- 
ment, also be controlled by the FCC 
and other authorities? There are lit- 
erally millions of automobiles cruising 
our city streets and travelling our 
highways. Nearly all of these are, ina 
sense, portable transmitters. Not only 
are they capable of, and guilty of, 
transmitting multiple signals, but as 
any technician knows, each vehicle can 
transmit many signals at different fre- 
quencies at the same moment. Radia- 
tion from diathermy machines and 
other signal producing devices is con- 
trolled by law, and shielding and other 
methods of hash control are required 
of the owners. Why shouldn’t the same 
apply to car owners? The British rec- 
ognize the need for such control and 
enforce strict regulations on offenders 
and demand filters and any other 
remedies that may be indicated to pre- 
vent radiation from automotive equip- 
ment. Many cities in the United 
States have enacted laws against the 
use of horns and other noise-producing 
sources, but America is far behind in 


EDItTorR 


TO TVI CONTROL 


cleaning up the ever-present interfer- 
ence that is still plaguing all short- 
wave and television services. 

Service technicians are being damned 
for improper installation and adjust- 
ment of television sets. In many cases, 
the disgruntled customer complains 
that the picture frequently streaks and 
otherwise distorts during a program. 
These technicians tell us that in most 
cases of this nature the interference 
was being caused by idling motors and 
from passing automobile traffic. Even 
with a highly efficient antenna installa- 
tion the trouble often persists. Service 
technicians would save a large per- 
centage of unnecessary calls if anti- 
hash legislation were enacted. Every- 
one would benefit, and the cost to the 
car owner would be a mere trifle by 
comparison. It’s the job of the local 
newspaper press to present the facts 
accurately to its readers and insist that 
steps be taken by their local and state 
representatives to present this problem 
to the authorities and to demand con- 
certed action, the same as was done in 
Britain. Television continues to grow 
in importance and in service and is 
expected eventually to replace many 
conventional radio services. It is about 
time something was done about this 
“hash” situation. 

* * * 
WARNING TO TELEVISION 
TECHNICIANS 

AS WE go to press, an attempt has 

been made in Illinois to “railroad” 
an act to license and regulate the busi- 
ness of installing, servicing and repair- 
ing television receivers. A copy of this 
House Bill No. 702 has been obtained 
and studied by RADIO AND TELEVISION 
NEWS. 

This bill, introduced without any 
discussion with the major elements of 
the industry, is in direct opposition to 
the welfare of television set owners 
and the industry. Representatives of 
this magazine will appear before the 
committee to argue the bill and to 
recommend major changes. Basically 
this bill favors certain “accredited 
television schools’ inasmuch as the 
bill (as drafted) requires a minimum 
36 weeks’ course in television instruc- 
tion. 

Technicians should, in whatever 
state they reside, query their Repre- 
sentatives and find out whether or not 
similar bills are in the process of 
preparation within their states and, if 
they are, plan their attack accord- 
ingly. We will give you a further re- 
port on this bill in our next issue. O.R. 
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Knight Indoor TV Antenna 


High efficiency indoor type—with 
length and direction easily adjustable 
for maximum TV reception. Covers all 
TV channels efficiently. Compact; fits 
on receiver cabinet or table, or mounts 
to wall. Ideal for use where roof an- 
pete can’t be installed. Shpg. wt. 


97-354. Only..... Pe die le “sas se ote $325 
NEW LOW-COS 


ee 
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Knight Wire Recorder 


Makes and plays high-quality wire re- 
cordings; plays any 10” or 12’. 78 rpm 
disc recording; serves also as PA sys- 
tem or as wireless phono oscillator. 
Easy to operate. Ruggedly constructed. 
Complete in compact simulated leather 
case; with crystal handmike, playback 
pickup, all tubes, and 2 half-hour 
eae wire. Bae L00+128 v., 60 cy. 
: pg. wt., 29 lbs. 
ce ALG V0 by ig $9950 


TOP VALUES IN QUALITY TV ANTENNAS 


BRET ad 


Knight TV All-Band Antenna 


An excellent, low cost all-channel T'V 
antenna. Has separate dipole and re- 
flector for the high and low bands. 
Two-section 6 ft. mast of sturdy alu- 
minum tubing, with dipoles and re- 
flectors of aluminum also. Complete, 
less only lead-in line. Shpg. wt.,’ 


8 lbs $795 


97.355< Oblysaie ces ee Be 


HIGH-QUALITY RECORDERS 


Knight Tape Recorder 


A top-grade tape recorder and play- 
back unit at amazing low cost. May 
also be used as 6 watt PA system. Ex- 
cellent frequency response. Easy to 
record; stable constant-speed mech- 
anism. Exceptional playback quality. 
In sturdy portable case; with crystal 
handmike, 600 ft. reel of tape, take-up 
pe st vith tubes. poe. v., 
cy. AC. Shpg. wt., 36 lbs. 
96-187. Onl yas scsi s of cei $] 2750 


BIG PRICE REDUCTION ON FAMOUS HALLICRAFTERS S-38 


1949 


June, 


A new low price for this all-star, all-wave 
value! Covers 4 full bands continuous 
from 540 kc. to 32 mc. Full electrical 
bandspread; noise limiter; band selector; 
BFO pitch; voice-code switch; speaker- 
headphones switch; standby-receive 
switch; latest PM speaker. In handsome 
12x 7x 8” furniture-steel cabinet. Com- 
plete with tubes. For 105-125 v. AC or 


DC. Shpg. wt., 15 lbs. 
972565; Onlyira es tae $3995 


ALLIED 
RADIO 


* 


Radio’s Leading Buying Guide | © 


Get the Radio Buying Guide that’s used by thousands of ex- 


pert servicemen, engineers, amateurs, soundmen, builders 


and experimenters. Get every buying advantage at ALLIED: 


widest selection of equipment at money-saving low prices— 


speedy, expert shipment—personal attention—complete satis- 
faction on every order. Get your latest ALLIED Catalog today 


—wvuse handy coupon below! 


NEW! 45 RPM Record Playing Equipment 


Knight 45RPM Automatic Phono 


First at ALLIED! Automatically 
plays ten of the new 7” 45 rpm rec- 
ords at one loading. Just push a but- 
ton for 50 minutes of fine reproduc- 
tion. Exceptionally reliable changer 
mechanism works with amazing 
speed. High-quality amplifier and 
built-in speaker deliver plenty of 
power and excellent fidelity. With 
tone control. In attractive portable 
case. With all tubes and precious- 
point needle. For 105-125 v., 60 cy. 


AC. Shpg. wt., 16 Ibs. 
96-284. Only 5. aoe ss whee $3995 


Knight 45 RPM Player 


Plays the sensational new RCA 45 
rpm records! Can be connected eas- 
ily to any amplifier and speaker, or 
to any radio with phono connection. 
With special crystal pickup and 
precious-point .001’’ needle; depend- 
able 45 rpm phono motor. In at- 
tractive, extremely compact cabinet, 
finished in furniture brown. Includes 
on-off switch and pickup arm rest. 
For 110-120 v., 60 cy. AC. Shpg. wt., 
5 lbs. A real buy at our low price! 


96-257. $1925 


Better Than Ever—Knight 20 Watt Hi-Fi Phono Amplifier 


ALLIED RADIO CORP., Dept. 1-F-9 


INGIMGZ nc. Avnn/ atte Cele ares diate als, ahe 


833 W. Jackson Bivd., Chicago 7, Illinois 
O Send FREE ALLIED Catalog 


El (iinteriorder fot asses arene 


New styling—new features! The big high- 
fidelity value. Response + 1 db, 20-20,000 
cps. Less than 2% harmonic distortion at 
full 20 watts; hum way down—80 db be- 
low 20 watts; dual phono input with 78 db 
gain; matches anything—output imped- 
ances, 4, 8, 16, 250 and 500 ohms. There’s 
nothing finer anywhere near this low price. 
In handsome new two-tone steel case. 
Complete with tubes. For 110-125 v., 60 


cy. AC. Shpg. wt., 30 lbs. 
93-320, ODI 2. ore eietera bin aie aietaie ace $5995 


ALL PRICES NET F. O. B. CHICAGO 


Ce ee ee 


Enclosed $...... sre Fe O Full Pay. O Part Pay. (Bal. C.O.D.) 


Ses TV KITS 
Announcing — 
SMASHING 
PRICE REDUCTIONS 


MODEL 12A-TV KIT with 


1 44 
122° 
«FAMOUS TRANSVISION 
TELEVISION KIT, giving the 00 
finest television money can buy. 
e NO INSTALLATION COST. You | 


can install assembled kit yourself in 
about an hour. less cabinet* 


TRANSVISION Model 15A TV KIT 


This high-quality Transvision TV Kit has 


a 16” picture tube. 


FREE ANTENNA: INDOOR or OUTDOOR type, with 


lead-in wire. 


219... 


200 Sq. In. 
PICTURE 


“CHOICE of BEAUTIFUL CABINETS from $29 


For example, a ‘Modular’ Console Cabinet, which can easily be 
assembled in about an hour, costs $29, 


ASSEMBLE Your Own CABINETS 
Transvision’s “MODULAR” Cabinets come in 
knock-down, unpainted units, offering an un- 
limited range of combinations, including even 
a bar. Finish them off to suit your taste and need. 


TV-FM KIT 
MODEL 12CL 


Has DuMont Inputuner 
IMAGE IS EQUAL to that of a 20” 


tube—even sharper and clearer— 
visible from all angles. 


EQUIVALENT OF $1000 SETS! 


Price of the new Transvision 12CL 

electromagnetic kit includes these 

outstanding features: 

©1214" picture tube with special 
fitted built-in All-Angle Lens 
and color kit. 

® DuMont TV-FM_ Inputuner 

* Streamlined Console Cabinet 


Includes Cab- 
inet, Lens, 
indoor or 
Outdoor 
Antenna, 60 


FREE: 
162 PAGE 
TV COURSE 


. . . With purchase of any 
Transvision TV Kit . . . You 
don't need this course to as- 
semble a Transvision Kit, be- 
cause the job is easy enough 
and our instruction sheet is 
simple and clear. BUT, if you 
want a good introduction to 
Television Fundamentals as a 
basis for further study, the 
Transvision Television Home- 


Corner piece, shown above, has room for TV, 
Phono, Record Storage, and open Book Case. 


COMPLETEc i. feos aetat ee $84.00 | Study Course is ideal. Remem- 
MODEL 12CL TV-FM KIT it. of Lead-In Wire. For other units and prices, write for “Modular” ber, you pay nothing extra 
Catalog. : for this course. 


All Transvision Prices are fair traded; subject to change 


TRANSVISION, INC., Dept. RN, NEW ROCHELLE, N. Y. without notice. Prices 5% higher west of the Mississippi. 


For FREE 20-page TV BOOKLET and CATALOG SHEETS, SEE YOUR TRANSVISION OUTLET! 


NEW YORK, N. Y. WESTCHESTER, N. Y. CINCINNATI, OHIO MIAMI, FLA. 
TRANSVISION OF MANHATTAN TRANSVISION OF WESTCHESTER TRANSVISION OF CINCINNATI TRANSVISION OF FLORIDA 


75 Church St. 606 Central Park Ave. Fourth and Plum Sts. 10 Northeast Third Ave. 
BRONX. N.Y Yonkers, N. Y. CLEVELAND, OHIO DALLAS, TEX. 
, N. 1. NEWARK, N. J. TRANSVISION OF CLEVELAND TRANSVISION OF TEXAS 
TRANSVISION OF THE BRONX TRANSVISION OF NEW JERSEY 2001 Euclid Ave. 700 Commerce St. 
Li BOSCO LE Ee: 601 Broad St. COLUMBUS, OHIO HOLLYWOOD, CALIF. 


PHILADELPHIA, PA 
TRANSVISION OF PHILADELPHIA 
235 North Broad St. 
BOSTON, MASS, 
TRANSVISION OF NEW ENGLAND 
1306 Boylston St. 
WASHINGTON, D. C. 
STAR RADIO, 409 11th St., N. W. 


TRANSVISION OF CALIFORNIA 
8572 Santa Monica Blvd. 
SAN FRANCISCO, CALIF. 
TRANSVISION OF CALIFORNIA 
3471 California St. 
CANADA 
TRANSVISION OF CANADA 
465 Church St., Toronto, Ontario 


TRANSVISION OF COLUMBUS 
53 W. Norwich Ave. 
CHICAGO, ILL. 
TRANSVISION OF CHICAGO 
1002 South Michigan Ave. 
SYRACUSE, N. Y. 
TRANSVISION OF SYRACUSE 
517 Butternut St. 


BROOKLYN, N. Y. 
TRANSVISION OF BROOKLYN 
485 Coney Island Ave. 


LONG ISLAND, N. Y. 

TRANSVISION OF LONG ISLAND 
40-14 Greenpoint Ave. 
Long Island City, N. Y. 
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ELIMINATE the VARIABLES 
in Television Installation 
with the TRANSVISION 
FIELD STRENGTH METER 


improves Installations!! 
Saves 1/2 the Work!! 


Has numerous features and advantages, 
including—(1) Measures actual picture sig- 
nal strength . . . (2) Permits actual pic- 
ture signal measurements without the use 
of a complete television set . . . (3) An- 
tenna orientation can be done exactly... 
(4) Measures losses or gain ‘of various 
antenna and lead-in combinations . . . (5) 
Useful for checking receiver re-radiation 
(local oscillator) . . . (6) 12 CHANNEL 
SELECTOR ... (7) Amplitudes of interfer- 
ing signals can be checked . . . (8) Weighs 
only 5 lbs. . . . (9) Individually calibrated 
.. . (10) Housed in attractive metal carry- 
ing case .. . (11) Initial cost of this unit 
is covered after only 3 or 4 installations 
...-(12) Operateson110V, 60 Cycles, A.C. 


Model FSM-1, with tubes. ...Net $99.50 


NEW LOW PRICE 


TRANSVISION ALL-CHANNEL 
TELEVISION BOOSTER 


CONTINUOUS TUNING 


To assure television reception in weak signal 
areas, or areas which are out of range of 
certain broadcasting stations, Transvision 
engineers have designed this new booster. 
It increases signal strength on all television 
channels. Tunes all television channels con- 
tinuously. Can be used with any type of 
television receiver. Unusually high gain in 
upper television channels. 


PION Balle eh oe ec cet List $32.50 
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GET INTO the TV BUSINESS 


DuMont TV-FM 


INPUTUNER 


The finest TV-FM Tuner on the 
market today! Distributed exclu- 
sively by Transvision. 


e Covers all 12 channels, entire FM Range. 

e Continuously tunes from 44 to 216 mc 
without a break. Requires no band 
switching for tuning from channel to 
channel. 


e Complete with tubes and escutcheon. 


Modeliietraic ares oo. List $59.95 


TRANSVISION ALL-ANGLE 
LENSES for ALL TV SETS 


Give picture sizes up to 150 sq. in. Exclusive patented 
feature makes image visible from wide angle. Lenses 
come with adapter for installation on ANY 7” or 10” 
picture tube, and with color kits. All-Angle Lens for 


7” tubes (gives 75 sq. in. picture)........... $25.95 
All-Angle Lens for 10” tubes (gives 150 sq: in. 
picture): ’....2... tance APR ate oe ar ea $37. 


For 1244” tubes 


In a BIG WAY with the 
TRANSVISION DEALER PLAN 


WRITE FOR FOLDER D-1 


IF YOU ARE NOT NEAR : 
A TRANSVISION OUTLET : - - RY 3 THIS COUPON 
MAIL TO: TRANSVISION, INC., NEW ROCHELLE, N. Y. 
Please ship the following Transvision Products THROUGH YOUR NEAREST LOCAL OUTLET:- 


| am enclosing 10% DEPOSIT in the amount of $....... 
0 | want to get.into the Television Business. Send me details of your Dealer Plan. 


ae io Pee ab coe e-a i ae eating one AM RESP gee Mc Ae 


(please print) 
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TELEVISION and FM 


SWEEP SIGNAL GENERATOR 


Complete frequency coverage from 0-227 MC with no 
band switching. . .. Sweep width from 0-12 MC com- 
pletely variable. . . . Accurately calibrated built-in 
marker generator. 

OUTSTANDING FEATURES: (1) Frequency range 
from 0-227 MC... (2) Dial calibrated in frequency 
. - . (3) Sweep width from 0-12 MC completely 
variable . . . (4) Self-contained markers readable 
directly on the dial to .5% or better. (No external 
generator required to provide the marker signals) 
. . . (5) Crystal controlled output makes possible any 
crystal controlled frequency from 5-230 

(6) Plenty of voltage output—permits stage-by-stage 
alignment . . . (7) Output impedance 5-125 ohms 
. . . (8) Directly calibrated markers, 20-30 MC for 
trap, sound and video IF alignment . . . (9) RF for 
alignment of traps for IF channels when a DC volt- 
meter is used as the indicating medium . . . (10) Un- 
modulated RF signal to provide marker pips simul- 
taneously with the main variable oscillator . . . (11) 
Markers can be controlled as to output strength in the 
pip oscillator . . . (12) Power supply completely 
shielded and filtered to prevent leakage . . . (13) All 
active tubes are the new modern miniature type’... 
183 Phasing control incorporated in the generator... 
(15) Operates on 110V, 60 Cycles, AC. 


Model SG.2 err een ate ie ea Net $79.50 


REMOTE CONTROL UNIT 


OPERATES ANY TELEVISION SET from a DIS- 
TANCE up to 50 feet. 


Model TRCU Remote Control Unit, factory 
pre-wired and tested, with 25-ft. cable... . $69.00 
Also available without cabinet............. 65.00 


i 
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PHOTOFACT 


Publications 


TELEVISION COURSE 


Gives you a clear, complete un- 
derstanding of TV principles, 
operation and practice. Covers: 
Beam Formation and Control: 
Beam Deflection Systems; Beam 
Modulation and Synchroniza- 
tion. Full analysis of the Cathode 
Ray tube, voltage supplies, con- 
trol functions, antenna circuits, 
RF and IF systems, AGC, video 
amplification, contrast, etc. 216 
pages; 814 x 11”; profusely illus- 
trated; sturdily bound. 

Only SE eee $3.00 


Post-War Auto Radios. Covers 
everything you need to know 
on over 100 post-war models 
(practically every auto radio 
made since 1946); represents 
the products of 24 different 
manufacturers. Makes auto 
radio servicing easy. Over 360 
pages; profusely illustrated; 
each model treated uniformly, 
completely, accurately—based 
on actual study of the equip- 


ment. Sturdy binding; 
816541, Only caces $4.95 


NEW TELEVISION BOOKS 


TELEVISION ANTENNAS 


All you need to know about TV 
antennas. Written by Donald A. 
Nelson; based on actual field ex- 
perience. Shows you how to select 
antenna, how to install it, how to 
solve troubles. Many short-cuts 
help you save time and earn 
more. Chapters cover: antenna 
principles; construction; analysis 
of all types of commercial units; 
installation data; problems and 
trouble-shooting. 192 pages; 124 


HAR MME sce $1.25 
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SPECIALIZED SERVICE DATA VOLUMES 


Ue Looks that elo leu 


THE RED BOOK 


Tells you in one volume all you need 
to know about replacement parts for 
17,000 receivers made from 1938 to 
1948. Eliminates wasteful hunting 
through dozens of incomplete man- 
uals. Includes full, accurate listings 
of all 9 major replacement compo- 
nents; lists correct replacement parts 
made by 17 leading manufacturers. 
Gives original parts numbers, proper 
replacements and valuable installa- 
tion notes on: Capacitors, transform- 
ers, controls, I.F.’s, speakers, vibra- 
tors, phono-cartridges, tube and dial- 
light data, battery replacement data. 
448 pages; 814 x 11”’; sewed 

bindtog. ply. t ilo gees 


EARN MORE 


RECORD CHANGER MANUALS 


Volume 2, 1948. Covers 45 models made in 
1948, including new LP and dual-speed chang- 
ers, plus leading wire and tape recorders. 
Complete accurate data—based on actual 
analysis of the equipment. Gives full change 
cycle data, adjustment information, needle 
landing data, hints and kinks, parts lists, ex- 
clusive ‘“‘exploded’”’ diagrams. A time-saving, 
money-making book. Over 400 pages; 844 x 
11’’; deluxe bound. $ 

Only es Fine oe ee Res te 6.7. 5 


Volume 1, 1947. Covers over 40 different post- 
war models up to 1948. Includes full, hard-to- 
get data on leading wire, ribbon, tape and 
paper disc recorders. 400 pages; fully illus- 
trated; 84% x 11”; hard binding. $ 

ORY sc eids, say beth abe Cen 4.95 


fom 
en 


bead 
iat euiet 


“MUSTS” FOR EVERY SERVICE BENCH 


Post-War Audio Amplifiers. In- 
valuable data for custom- 
builders, audio men and 
sound engineers. Covers a 
wide variety of well-known 
audio amplifiers and FM and 
AM tuners, plus data on im- 
portant wire and tape record- 
ers. Presents a complete anal- 
ysis of each unit. A ‘‘must’’ 
for all sound men and custom 
installers, 352 pages; 84% x 
11’’; sturdy binding. 

Only ste ase $3.95 


Post-War Communications Receiv- 
ers. Complete technical anal- 
ysis of more than 50 of the most 
popular communications sets 
on the market. An invaluable 
service aid, a perfect buying 
guide for purchasers of com- 
munications receivers. All data 
is accurate and authoritative, 
based on actual examination 
and study of each unit. 264 


pages; profusely illustrated; 
8% x 11”; durably 
bound. Only........ $3.00 


PHOTOFACT SERVICE MANUALS 
Here’s the radio service data that’s invaluable—that saves 
you time and helps you earn more! Preferred and used daily 
by thousands of Radio Service Technicians. Complete, 
accurate—based on analysis of the actual equipment. Uni- 


Radio Receiver Tube Place- 
ment Guide. Shows you ex- 
actly where to replace each 
tube in 5300 radio models, 
covering 1938 to 1947 re- 
ceivers. Clear, accurate dia- 
gram for each tube layout. 
Saves time—eliminates 
risky hit-or-miss methods, 
especially where tubes have 
been removed from the set. 
Indispensable in the shop 


lls. 192 
pages. Only. .... 91.25 


“The Recording and 
Reproduction of Sound” 


Dial Cord Stringing Guide. The 
book that shows you the 
one right way to string a 
dial cord. Here, in one 
handy pocket-sized book, 
are all available dial cord 
diagrams covering over 
2300 receivers; 1938 
through 1946. Makes dial 
cord restringing jobs quick 
and easy. Nothing like it. 
Order copies today for your 


tool kit and sh 
bench. Only... $1.00 


by Oliver Read 


The first complete reference 
book that gives the right an- 
swers onall phases of SOUND. 
Written by the editor of Radio 
News. Authoritative, complete 
information on recording and 
reproduction. Nothing else like 
it. Order now. 

320 Pages 

DeLuxe Bound 


Published by HOWARD W. SAMS « co., inc. « INDIANAPOLIS 1, INDIANA 


RADIO & TELEVISION NEWS 
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form treatment for each model: includes Standard Nota- 
tion Schematics; full chassis photo coverage; alignment, 
stage gain, voltage and resistance analysis; parts numbers 
and proper replacements; disassembly notes; oscilloscope 
wave forms; record changer analysis—everything you need 
for quick, profitable servicing. Covers all post-war radios; 
in semi-annual deluxe bound volumes, over 1000 pages each. 
7 volumes cover receivers made to Oct. 1, 1949. 


Each Volume in Deluxe Binder. ..............-. -----+ 


$500 
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The principle of interlocking is simple—and com- 
plete assurance of maximum strength. For example, 
you'd naturally prefer a tire chain which is inter- 
locked with equally strong links to one with its 
links taped or tied together. For the same reason 


both you...and your customers... will prefer 
OLIN flat cell ““B’’ batteries since they have 
triple-sealed, equally-strong, interlocked flat cells 
...instead of ordinary cells bound together with 
paper tapes or other types of wrapping. 


interlocked flat cell ‘“‘B”’ batteries are recommended as standard 


“Greatest development in 20 years for battery radios’ say 


radio manufacturers. And backing up their judgment OLIN or replacement equipment by leading radio manufacturers. | 


lie 


Note in the mag- 
nified view showing 
the enlarged cut- 
away section how 
each cell is interlocked 
ws Patented Usi> 
Pat. No. 2416576. 


Each cell holds only power-producing 
chemicals with no waste space. 

Triple sealing, under fixed pressure, in- 
sures against power leakage. 

Up to 91% fewer soldered connections 
w, greatly reduce battery “hum”’ or failure— 
4 give longer life. 
| We guarantee these ... the ONLY radio 
batteries with interlocked flat cells... to 
/ give more listening hours, and clearer 
| reception under normal conditions. 


Available Only In 


vs 
EXCLUSIVE 
WITH 


and Lines 


_ of OLIN INDUSTRIES, INC., Electrical Division, New Haven 4, Connecticut. 
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MINIMUM SPACE... 
MAXIMUM PERFORMANCE 
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AN IMPRESSIVE REPORT on the 
significant advancements in communi- 
cations services, presented by FCC 
chairman Wayne Coy at the annual 
luncheon-meeting of the Armed Forces 
Communications Association in Wash- 
ington, revealed that motorists and 
train, ship, and plane passengers can 
now telephone to practically anywhere 
in the nation, thanks to the two-way 
radiotelephone systems. Coy said that 
7000 cars are now equipped with two- 
way apparatus providing tie-ins with 
regular telephone switchboards and 
contact to any telephone in the coun- 
try, fourteen trains have phone serv- 
ice, and 11,000 vessels and 150 planes 
also have two-way units, which pro- 
vide local and long-distance communi- 
cations. 

The use of the two-way setups by the 
utilities and petroleum industries was 
also emphasized by Coy, who pointed 
out that there are more than 26,000 
two-way equipped utility trucks which 
have consistently demonstrated the in- 
valuable aid provided by the field and 
office radio link by accelerating repair 
to damages in water and gas mains 
and electric and telephone lines. The 
oil companies not only have radio- 
equipped trucks, but walkie-talkies 
and two-way plane service to patrol 
their pipelines and provide immediate 
dispatching of crews in case of leaks 
or explosions. 

“In all, we have authorized two-way 
radio for some 200,000 vehicles,” said 
Coy. 

Amateur radio received quite a bit 
of applause, too, at the Washington 
luncheon-meeting, Coy declaring that 
ham service, which has served the na- 
tion so well in past disasters and has 
been such an effective training school 
for military and industry personnel, is 
growing steadily. Today there are 
78,000 active hams, an increase of 
18,000 since the war. 

Describing how these new and ex- 
panding services can benefit the nation 
during an emergency, Coy said that an 
unparalleled closely-woven link could 
be rapidly established in hamlets, 
towns, cities, and states from coast to 
coast via the fixed and mobile stations 
which now span the country. He 
pointed out that... “No nation in 
history has ever been so well equipped 
with civilian communications facilities 
—facilities to promote our efficiency, 
comfort, and enjoyment in peace and 
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* Presenting latest information on the Radio Industry. 


By RADIO & TELEVISION NEWS’ 
WASHINGTON EDITOR 


our national security in the event of 
attack.” 

In a tribute to the outstanding serv- 
ices of the wartime government agen- 
cies, Coy praised the famous RID (Ra- 
dio Intelligence Division), which was 
headed by George Sterling, now a FCC 
Commissioner, and which played so 
vital a role in tracking down clandes- 
tine tranmitters. He cited the case of 
the secret transmitter hidden in the 
German Embassy in Washington which 
the RID located, and the hundreds of 
other unlicensed transmitters traced 
and taken off the air. -At its peak 
during the war RID had twelve pri- 
mary stations and ninety secondary 
setups in this country, Puerto Rico, 
Alaska, and Hawaii. Today the FCC 
has ten primary stations, eleven sec- 
ondary stations, and seventeen mobile 
direction finders, which are very ac- 
tive. Coy reported that the monitors 
are now locating illegal transmitters 
at the rate of about 150 a year. Horse 
racing gamblers appear to be giving 
the FCC monitor boys plenty of head- 
aches. The monitors have also been of 
assistance to pilots, last year over 170 
lost planes obtaining their bearings 
from the FCC posts. Captain William 
Odom, on his sensational light-plane 
flight from Honolulu to Newark, N. J., 
also benefited from the FCC monitor 
service. According to Coy, as a result 
of the FCC monitor fix, Odom discov- 
ered that he was 300 miles off his 
course while he was in the middle of 
the Pacific. 

Listening in to Coy’s spirited com- 
ments were the nation’s outstanding 
government and industry radio spe- 
cialists: Major General F. L. Anker- 
brandt, U. S. Air Force Director of 
Communications; Brig. General David 
Sarnoff, chairman of the board of 
RCA; Rear Admiral E. E. Stone, U. S. 
Navy Chief of Naval Communications; 
Major General Spencer B. Akin, Chief 
Signal Officer of the Army; Fred R. 
Lack, vice president of Western EHlec- 
tric and president-elect of AFCA; and 
the internationally-famous communi- 
cations legislator, Senator Wallace H. 
White, who retired last June. 


AT THE ANNUAL NAB conference 
in Chicago, the FCC chairman ap- 
peared at a luncheon-meeting of broad- 
casters, disclosing this time the prog- 
ress achieved by TV. 
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Sylvania’s outstanding television picture tubes 


- 


When 32 nationally known television set 


makers specify Sylvania television tubes 


for their sets, you have a sure indication of 


their excellent quality. 


If you wish full information about the 
entire line of Sylvania Cathode Ray Tubes, 


made by the manufacturers of highest 


quality radio tubes for many years, write 


Division, Emporium, Pa. 


Sylvania Electric Products Inc., Cathode Ray 


SYLVANIAVELECTRIC 


CATHODE RAY TUBES; RADIO TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS; PHOTOLAMPS 


June, 1949 
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For Clearer Television! 
alliance 


TENNA*+ ROTOR 


TV—FM ANTENNA ROTATOR 

eSharper Pictures 

e Wider Range 
e Peak Reception! 


This antenna rotator turns your TV antenna instantly as needed 
—"“aims” it at the station—keeps image clear—overcomes 
interference and distortion! In multi-station and fringe areas 
Tenna-Rotor brings in that station you couldn’t get before— 
increases selectivity, directivity and range! 


Weather-proof enclosed electric rotor unit, (size 7” x 8”) fits 
antenna mast—is quick and easy to install—self-lubricated for 
long life! Smart, plastic remote-control case plugs into 110-volt 
house circuit. Price $39.95. (Slightly higher west of Rockies.) 
Complete assembly, rotor and control case, weighs 12 Ibs. End 
your “fixed position’ antenna worries — ask your dealer or 
service shop! 


Ask for Alliance 4-Conductor Cable made especially for Tenna-Rotor! 


ALLIANCE MANUFACTURING COMPANY - ALLIANCE, OHIO 


Export Department; 401 Broadway, New York, N. Y., U. S. A. 


ARE YOU RECTIFIER-WISE? 
WIN A VALUABLE PRIZE 


With your Circuit Designs Using Federal’s 
Miniature Selenium Rectifiers 


Here is your opportunity to convert your circuit 

a ingenuity into a useful and valuable prize. Federal, 
=e the originator of the Miniature Selenium Rectifier, is 
eas ” es interested in your ideas on the use of this revolutionary 


ats 
sou circuit element. 


OR UNDERWRITER | ac 
wouro sour 


Women 


CONTEST DETAILS 

. All-entries must be original circuits. 

. All entries become the property of Federal Telephone and 
Radio Corporation. 

. Federal engineers will judge entries on basis of novel and 
useful applications and select winning circuits. 

. Five winners will be selected from the entries received 
during each month of the contest. A grand prize will be 
awarded to the outstanding entry of the contest. 

5. All entries for this month’s judging must be received by 

June 30. Entries for the final month of the Contest mus 
be received by July 31st. Contest closes July 31st. 


A multitude of circuits have been built around the out- 
standing characteristics of Federal’s complete line of 
Miniature Selenium Rectifiers—audio amplifiers, home 
radios, television receivers, ‘ham’ transmitters, FM 
adapters, phonograph amplifiers and many other 
electrical and electronic circuits. They all capitalize 
on the long life, high current capacity, instantaneous 
starting and great efficiency of these rectifiers. This 
compact, lightweight television power supply is 
typical. 


al pe 
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These are but a few applications. The uses of these 
Miniature Rectifiers are almost unlimited. Get your 
idea down on paper and send it in today. It may be 
a prize winner! 


/ 


6. Winners will be announced. 


FIVE MONTHLY PRIZES AND A GRAND PRIZE 


The grand prize, a Federal FTR- 

3246-BS Radio Service Power Supe 
ply, is invaluable as a source Of  prsue Bete 
heavy duty, filtered DC power. Its 
6-volt, 10-ampere DC output will 
handle auto radio testing and many 
other test and permanent power 
requirements. List price $74.50. 


The five monthly winners will each re- 
ceive, FREE, a Federal FTR-1342-AS 
Selenium Rectifier Power Supply- 
Battery Charger. This compact unit, 
with its 6-volt, 6-ampere DC output, 
has many uses in home and shop. It 
comes equipped with a handy 
under-dash mounting socket for 
automobile battery charging. 
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“The trend is toward television... 
and there is no doubt that TV and 
sound are entering into a period of in- 
tensive competition,” Coy declared. 

Coy reported that television is the 
dominant medium of broadcasting in 
the future. “It is a new force unloosed 
in the land,” he said. 

Continuing with his enthusiastic 
comments on TV, Coy stated, “I believe 
it is an irresistible force. It is a tech- 
nological discovery that the people 
want and demand. It is not something 
that you have to high-pressure the 
people into buying. In metropolitan 
areas, television has met with sensa- 
tional acceptance. 

“But don’t think that the people out- 
side of the metropolitan areas are 
going to be content to grow old grace- 
fully while TV passes them by,” Coy 
warned the broadcasters. “The day of 
the hinterland, the provinces, the back- 
woods, and the. ‘sticks’ has passed in 
America. Radio itself helped hurry 
that process. The wartime prosperity 
and the dispersion of our industrial 
plants took us further along the road 
toward greater equality of opportu- 
nity.” ; 

And then Coy drove into the topic 
that has been a headline for many, 
many months, the ultra-highs, with the 
chairman disclosing that before many 
months, there’ll be ultra-high alloca- 
tions which will open up a new frontier 
of the spectrum .. . “so that it may be 
possible, given imaginative leadership 

. to take television service to all of 
America.” 

In a previous talk at Baltimore, Coy 
reemphasized his comment that the 
standard twelve-channel very-high 
band would remain, with the state- 
ment: “Present television sets avail- 
able on the market will get service 
from these channels continuously. .. . 
I think the question of obsolescence 
of television receivers is something of 
a tempest in a teapot. I do not think 
that any one buying a television set 
today will have a fraud perpetrated 
upon him. I can assure them that 
wherever a television signal is avail- 
able from a very-high transmitter, 
their sets will render them fine service 
for many years.” 

Amplifying Coy’s opinions, Dr. 
Thomas T. Goldsmith, Jr., director of 
research for DuMont, reported at the 
NAB Chicago meeting, that if and 
when the ultra-highs come, the public 
will be able to buy, at a moderate 
price, converters which will bring the 
additional channels to their sets. He 
reported that such converters have 
been developed and found very satis- 
factory during tests. ; 

Discussing the characteristics of 
ultra-high reception, Goldsmith said 
that ultra-high pictures will probably 
be of a higher quality because of the 
reduction in man-made interference 
and ghosts at these frequencies. 

During an interview, Goldsmith 
stated that ultra-high stations, allo- 
cated on a 300-mile separation basis 
now, could provide an immediate serv- 

(Continued on page 128) 
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Above is a coaxial circuit 
crystal in its glass enclosure. 
At right the crystal is shown, 
3% times actual size, with 
connecting wires soldered in 
position. Weights on wires 
reflect energy back into crys- 
tal, so cut losses. 


How would you solder a wire to a 
crystal? ‘This must be done for most 
of those wafer-thin plates of quartz 
used in electrical circuits. They play 
a big part in the myriad-channel tele- 
phone system that utilizes coaxial 
cables. 


This is how Bell Laboratories sci- 
entists solved the problem: A spot of 
paste containing silver is deposited on 
the crystal and bonded to it by oven 
heat. The crystal is then vapor-plated 
with a thin layer of silver. Then a fine 
wire is soldered to the spot by a con- 
centrated blast of hot air. The result 
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is a rugged electrical connection to 
the surface of the crystal which does 
not interfere with its vibrations. 


Sealed in glass tubes, the crystals 
are precise and reliable performers in 
the telephone system. Each is a crystal 
gate to a voiceway, separating your 
conversation from the hundreds of 
others which. may be using a pair of 
coaxial conductors, at the same time. 

This spot of paste, this tiny wire, 
this puff of air are among the tremen- 
dous trifles which concern Bell Tele- 
phone Laboratories in finding new 
ways to improve your telephone service. 
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HE present availability of numer- 

E ous pile-produced radioisotopes 

of various radiation character- 
istics has given considerable impetus 
to the application of radioactivity to 
industrial and engineering problems, 
providing in many cases uniquely satis- 
factory solutions. In all these measur- 
ing or detecting systems the radiation 
from a radioactive source, after absorp- 
tion, reflection, or displacement, actu- 
ates a radiation sensitive detector which 
implicitly must be suitably reliable for 
industrial instrumentation. 

The Geiger counter tube and the 
ionization chamber appear at present 
to be the only radiation sensitive devices 
sufficiently reliable for commercial 
application. The stability of Geiger 
tubes, however, is frequently question- 
able. They are further limited by their 
inherently short lives, which can be 
extended somewhat by decreasing the 
intensity of the radiation to which they 
are exposed. Doing this, however, 
exaggerates the statistical inaccuracies 
introduced by the random nature of 
radioactive transformations occurring 
in the source. These inaccuracies appear 
as random fluctuations in detector 
response which can usually be smoothed 
sufficiently by an integrating circuit. 
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An ionization cham- 
ber type of health 
survey meter. 


By J. R. CARLIN 


Tracerlab, Inc. 


Radiation-sensitive detectors are coming 


inte widespread use in industrial and 


engineering fields as well as medicine. 


The time constant, however, introduced 
by a suitable integrating arrangement 
is usually excessive and frequently 
undesirable. The ionization chamber, 
on the other hand, is subject to none of 
these limitations when higher levels of 
radiation are employed. 

An ion chamber -is basically a cavity 
or volume containing some ionizable 
medium. Contained within the volume 
are two electrodes across which is 
impressed a difference of potential. 
Upon irradiation the ions formed by 
several processes to be considered later 
are caused to drift to the collecting 
electrodes, thereby establishing a small 
current which can be measured directly 
by electrometers or electroscopes,’” or 
amplified to operate a current meter or 
any other indicating or control device. 
Consider Fig. 1 where a typical voltage- 
current characteristic of an ionization 
chamber is depicted. Without the 
presence of a collecting electric field 
the positive ions and electrons would 
move about at random until they re- 
combine to form stable neutral atoms 
again. As the value of the voltage im- 
pressed is increased, recombination 
effects become progressively reduced 
until sufficient field is established to 
discourage recombination entirely. At 
this point the ions are swept out of the 
field immediately upon formation; the 
transit time of the charged particles 
to the electrodes has been reduced 
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sufficiently by the accelerating electric 
field so that the probability of recom- 
bination becomes negligible. The cur- 
rent reaches a saturation value which 
is independent of additional voltage 
increments over a wide range, A-B, Fig. 
1. It is in this characteristic saturated 
region that an ion chamber is usually 
operated. The magnitude of the chamber 
current or response then depends only 
upon the incident radiation intensity. 

The saturated region of the chamber 
characteristic terminates when _ the 
accelerating field imparts _ sufficient 
energy to the electrons per mean free 
path to cause secondary ionization by 
collision. One electron liberates a 
second, the two then go on to free four 
more, etc., causing the current to rise 
rapidly due to this avalanche effect. 
The discharge is termed “non-self- 
maintained” since it requires’ the 
presence of an external source of 
radiation to continue. 

Several processes of ionization are 
known to exist which depend upon the 
type of nuclear radiation incident upon 
the chamber. Alpha rays consist of 
helium nuclei possessing a _ positive 
charge equal to twice that of an 
electron. Because of their charge and 
massive structure they ionize profusely, 
imparting their energy to the orbital 
electrons of the chamber medium by 
electrostatic interaction. For this 
reason they are stopped completely by 
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CURRENT IN ARBITRARY UNITS 
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100 
VOLTS/cm—ARBITRARY UNITS 


Fig. 1. Typical voltage-current characteristic of an ionization chamber. 


only several centimeters of air. The 
“specific ionization” or ions formed per 
unit path length is a function of the 
alpha particle velocity and in general 
is greater for slower moving particles. 
The longer the time spent in the 
vicinity of a cluster of atoms, the 
greater becomes the probability of an 
ionizing collision taking place. As 
energy is supplied to a loosely bound 
orbital electron, it becomes raised to 
energy states which are further re- 
moved from the atomic nucleus until it 
progresses out of the field of influence 
of the positive ion. The energy required 
for this process is called the “ionization 
potential” which is different for various 
media. Multiple ionized particles result 
when more than one electron is removed 
from the atom. The total ionization J 
produced by an alpha particle of initial 
energy EF in electron volts is: 


I = 2.88 x 10~E ion pairs 


Values of J range from 1.2 x 10° to 


A radioactive micrometer. 


2.5 x 10° for the natural alpha ray 
emitting substances. 

Beta rays consist of very high veloc- 
ity electrons originating in the nuclei 
of atoms undergoing radioactive trans- 
formation. The mechanism by which 
beta particles ionize is again electro- 
static interaction with the residual 
electrons present in the medium. The 
beta particles impart their initial 
energies during inelastic collisions until 
they are stopped completely. The 
singular charge and very low mass of 
the beta particle reduces its ionizing 
ability to several hundred or thousand 
times less than that of an alpha particle. 
Beta rays are scattered easily due to 
elastic collisions with the nuclei of 
atoms they encounter. 

In the case of gamma rays, as with 
x-rays, the resulting ionization is due 
to the action of secondary electrons 
produced by the initial gamma ray 
beam. The secondary electrons are 
produced for the most part by three 
different processes. In the photoelectric 
effect the incident gamma ray photon 
imparts all its energy to a loosely 
bound atomic orbital electron. The 
kinetic energy of an electron so re- 
leased is equal to the original energy 
of the gamma ray photon less the bind- 
ing energy or work function of the 
ejected electron: 

KE =h, — Ew 

The probability of such an interaction 
occurring is greatest for the lower 
energy photons and smaller binding 
energies, i.e., in high atomic number 
materials. Another form of interaction 
is the Compton effect, where an incident 
photon imparts some of its energy in 
an inelastic collision to a _ residual 
electron. In the case of pair production 
a gamma ray photon materializes in 
the form of a positron and an electron. 
The photon must possess an energy at 
least equal to the sum of the rest masses 
of the two particles: 


2m.c? = 1 MEV. 
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Any excess energy appears in the form 
of kinetic energy imparted to the posi- 
tron and electron. 

Ionization of a gas increases with 
pressure and molecular weight of the 
gaseous medium. For this reason, 
chambers containing several atmos- 
pheres of pressure of argon or freon 
among others are used where increased 
sensitivity is desired. Chambers used 
to detect or measure gamma rays are 
sometimes composed of heavy atomic 
number materials in order to increase 
the photoelectric emission of secondary 
electrons from the walls of the chamber. 

Amplification of the minute ionization 
currents developed in a chamber require 
particular attention. Special electrom- 
eter tubes characterized by low grid 
currents (10—“ to 10-* amp.) must be 
employed since standard tubes possess 
grid currents greater than, or compar- 
able to, the currents to be measured. 
Several such tubes are now commer- 
cially available, like the CK570AX, 
CK571AX, VX32 and VX41, affording 
transconductances of the order of 100 
umhos. A basic electrometer circuit 
appears in Fig. 2 where the ion current 
flowing across a high value grid 
resistor impresses a measurable voltage 
on the tube grid. The zero signal plate 
current here is balanced to zero in the 
meter by the auxiliary circuit loop 
consisting of FH. and R:. 

One possible chamber electrode ar- 
rangement resembles a parallel plate 
condenser whose plates serve as the 
collecting electrodes. Another arrange- 
ment takes the form of a cylinder whose 
inner surface serves as one electrode 
while the second is located along its 
axis. In'any case, it is important to use 
the same material for both electrodes to 
avoid contact potentials. Because of 
the low order of magnitude of currents 
involved, extremely careful insulation 
techniques must be employed. Poly- 
styrene and Teflon possessing surface 
resistivities of 10% ohm-cm. approxi- 
mately are frequently employed. To 
insure against the formation of leakage 
paths of lowered resistance in the 
presence of atmospheres containing a 
high concentration of water vapor, the 
insulators should be surface-coated with 
a layer of ceresin or a silicone. The 
humidity-resistant nature of these 
materials is due to their ability to 
break up continuous streaks of moisture 
into disconnected globules. The electric 
strain across the insulator due to rela- 
tively high voltages which might cause 
leakage currents comparable to the ion 
currents can be minimized by surround- 
ing the electrode connected to the ampli- 
fier tube grid by a guard ring. This 
usually takes the form of a grounded 
conducting ring surrounding the collect- 
ing electrode on the surface of the in- 
sulator and serves to conduct away 
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leakage currents. The electric field sur- 
rounding the collecting electrode at the 
insulator is reduced since most of the 
potential strain now occurs between the 
high voltage electrode and the guard 
ring. . 

Consider now several industrial 
applications of radioisotopes employing 
ionization chamber detectors. In Fig. 3 
a thickness measuring instrument 
employing the principle of absorption 
of radiation by matter is depicted 
schematically. The material under 
investigation, A, flows or is interposed 
between the radiation emitting source 
and detector. Upon penetration of 
matter the emerging radiation intensity 
incident upon the detector decreases in 
an exponential fashion as a function of 
the thickness of absorber. The precise 
nature of the absorption curve is 
strongly dependent upon the chamber- 
source-absorber geometry. However, 
once measured for a mechanically stable 
arrangement, the instrument can serve 
as a reliable, reproducible and accurate 
method of measuring thickness. Upon 
examination of a representative absorp- 
tion characteristic, Fig. 4, it was found 
possible to obtain linear meter ranges 
directly calibrated in units of thickness 
by operation over small linear segments 
of the absorption curve. A photograph 
of a “radioactive micrometer” employ- 
ing such a principle appears at the 
bottom of page 4. The sample is placed 
on the slide and inserted into measur- 
ing position between the source and 
chamber contained within the instru- 
ment cabinet. A_ selector switch is 
available to change the meter range in 
progressive steps. Each range is suffi- 
ciently small, for example 0.010”, to 
permit a linear calibration. 

The choice of isotope depends pri- 
marily on the range of thicknesses to be 
covered by the instrument. The most 
ideal radioactive source is that which 
affords the steepest and most linear 
section of its absorption characteristic 
over the desired range. Beta rays are 
quickly attenuated and are used for 
thickness measurements up to 0.050” of 
steel. Gamma rays are highly penetrat- 
ing and are used for the measurement 
of more ponderous masses like several 
inches of steel or concrete. In addition, 
cost consideration and convenience 
require that the radioisotopes be 
reasonably long lived. Currently avail- 
able from the Atomic Energy Commis- 
sion is a catalog of radioactive isotopes 
of various half-lives emitting beta 
and/or gamma rays of various energy 
components, some at almost nominal 
cost. Several applicable isotopes are 
shown in Table I. 

Another typical application is in the 
measurement of liquid level heights. 
One arrangement is to locate the radio- 
isotope source at the bottom of a tank, 
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Fig. 2. Circuit of a basic electrometer amplifier. 


Half-life 
5100 years 
2 years 
5.8 years 
1 year 


Radioisotope 
Carbon 14 
Cesium 134 
Cobalt 60 

Ruthenium 106 


Rhodium 106* 
Strontium 90 
Yttrium 90* 
Sulfur 35 
Thallium 204 
*Radioactive Daughter 


25 years 
62 hours 
87 days 
2.7 years 


Table I. Characteristics of 


or any other containing vessel, and the 
detector at its top. The detector 
response is then a function of the 
degree of absorption introduced by the 
mass of liquid whose level height can 
be read directly from the output meter 
of the ionization chamber amplifier. 
Another method invelves a floating 
source of radiation where the chamber 
response is a function of the separation 
between source and chamber due to 
liquid height. 

Because no restrictions are imposed 
regarding the geometric configuration 
the chamber cavity may take, the 
adaptability of these instruments to 
particular problems becomes signifi- 
cantly increased. The chamber may 
take the form of cones or spheres and 
is sometimes used in arrangements 
where the radiation source is contained 
within the chamber volume itself. Such 
an arrangement is employed as a 
pressure indicator where the ionization 
current is a function of the pressure 
of the gas serving as the ionizable 
chamber medium. 


30 seconds 


Energy (MEV) 
Beta Gamma 
0.15 
0.645 0.58, 0.78, 1.35 
0.3 £TS13 
very soft 
4.5 
0.65 
2.16 
0.17 
0.58 


several radioactive isotopes. 


Apart from industrial applications, 
the increasing presence of formidable 
quantities of radioactive materials 
necessitates reliable health survey and 
radiation monitoring equipment. Clearly, 
the availability of instruments of this 
type is essential in the vicinity of piles, 
cyclotrons, betatrons, or any place 
where radiation might present a recog- 
nizable health hazard. One can well 
imagine the demand for such equipment 
in the event of an atomic war. Here 
again ionization chamber type instru- 
ments have proven successful and su- 
perior to most other forms of equip- 
ment. Unlike the Geiger tube, an ion 
chamber can be used to measure higher 
levels of radiation, levels at which the 
Geiger tube might become “blocked”. 
Significantly these levels are of the 
order of magnitude of tolerable radi- 
ation dosage rates. In fact, the unit 
“‘roentgen”’ which expresses the ionizing 
ability of a radiation is the unit in 
which biological tolerance limits are 
expressed. The Geiger tube could only 

(Continued on page 29) 


Fig. 3. A method of continuous thickness measurement. 
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ULTRASONIC ECHO-SOUNDING 
EQUIPMENT for th 


Complete unit including head- 
phones, electronic equipment 
and the ultrasonic transducers. 


By ARTHUR ROBERTS 


Capital Press Service, Ottawa 


A radar-type system using PFM at ultrasonie 


frequencies which enables the blind to determine 


accurately the distance to reflecting objects. 


LTHOUGH the concept of blind 
A people carrying personal radar 

sets to see where they are going 
sounds slightly fantastic, it is pertinent 
to recall that the “blind” bat is de- 
pendent on echo-sounding and that blind 
people themselves frequently whistle to 
detect obstructions by the echo. 

The need for such an instrument, 
however, has resulted in several years 
research from which several devices 
have emerged based on different prin- 
ciples and having varying degrees of 
success. 

To initiate the research, the Com- 
mittee on Sensory Devices was formed 
in 1944 under the Office of Scientific 
Research and Development. The Strom- 
berg Carlson Co. was one of three in- 
dustrial organizations chosen to work 
on this problem of using ultrasonic echo- 
ranging techniques to help the blind. 

At the outset of the investigations 
two methods were tried, one using a 
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pulse system and the other using FM. 
The pulsing system seemed to have the 
greatest possibilities at the time but in 
later work the two principles were com- 
bined and pulsed frequency modulation, 
known as PFM, has been the result. 
In general terms, the device operates 
much the same as radar using ultra- 
sonic sound waves in place of electro- 
magnetic waves. It consists of a trans- 
mitter operating somewhere between 30 
and 70 ke. whose signal is frequency 
modulated by a series of sawtooth 


Fig. 1. Block diagram of the unit. 
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pulses. The output is amplified and fed 
into a radiating instrument with a nar- 
row band pass so that it radiates at one 
frequency only as the sweep signal 
activates it. This results in a pulse of 
ultrasonic sound which is reflected and 
picked up by a microphone and fed into 
a receiver where it is beat with the 
sweep signal of the transmitter result- 
ing in an audible note. 


The greater the distance from the 
transmitter to the reflecting ~ surface, 
the higher the sweep frequency will 
have moved during the time the pulse 
travels to the object and back again. In 
this type of equipment an earphone is 
used and the presence of an object close 
by is indicated by a series of low-pitched 
pulses. These pulses of sound rise in 
pitch as the distance to the reflecting 
surface is increased. The block diagram 
(Fig. 1) shows the instrument broken 
down into sections. 


The radiating and receiving units are 
a pair of identical magnetostriction 
transducers which were the outcome of 
war-time research on echo sounding. For 
those not familiar with the transducer, 
it is constructed as shown in Fig. 2 
and operates as follows: 


The polarizing magnets maintain a 
magnetic field through the slotted nickel 
tube whose frequency is governed by its 
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physical size. When a varying current 
flows through the coil, the field varies 
and because of the magnetostriction 
properties of nickel, the length of the 
nickel tube changes. The back end of 
the tube is clamped firrsly and the front 
end, on which a thin diaphragm is 
mounted, is free to move and radiate 
sound through a small parabolic horn. 

In the early stages of the work, 30 ke. 
transducers were used but when the 
range of the instrument was reduced 
from 30 to about 10 feet, they were re- 
placed by 65 ke. models which proved 
more compact and practical for the 
purpose. 


Transmitter 


The transmitter consists of a saw- 
tooth oscillator which controls the fre- 
quency of the ultrasonic oscillator, and 
an amplifier (Fig. 3). 

Because of the low plate voltage used 
in battery operation, a conventional 
sawtooth oscillator using a gas dis- 
charge tube could not be used. So, a 


modified form of multivibrator was de-. 


vised which did produce a sawtooth 
using only 45 volts. This was increased 
to 90 volts to increase the sweep at 65 
ke. A pair of CK 512’s were used as 
triodes (V: and V2). 

The action of this circuit follows the 
usual pattern of a relaxation oscillator, 
each tube conducting alternately when 
its grid is raised above cutoff. As the 
grid condensers charge, the plate volt- 
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Fig. 2. Cross-section of 65 kc. magnetostriction transducer. 


age rises linearly and each plate con- 
tributes alternate sawtooth pulses which 
are tapped off and balanced by a 1 meg- 
ohm potentiometer, Ri. 

A multivibrator is also used for the 
ultrasonic oscillator. Normally the grids 
would be returned to B plus through 
a variable resistor for tuning purposes. 
However, the low value of the common 
plate load resistor R; permits both tun- 
ing and the introduction of the saw- 
tooth control by returning the grids 
through the variable resistor R. to the 
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common plate load. Two type 2E32 sub- 
miniature tubes are connected as triodes 
in this circuit. 

The frequencies of both the sawtooth 
and ultrasonic oscillators are dependent 
on the plate supply voltage. Although 
a small shift in frequency of the saw- 
tooth oscillator due to battery drain 
might be tolerated, any detuning of the 
ultrasonic oscillator must be corrected. 
To compensate for such a _ voltage 
change, a variable resistor R, has been 
introduced into the B plus lead to the 
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Fig. 3. Circuit diagram of both the transmitter and receiver por- 
tions of the 65 kc. PFM system using a bone conduction receiver. 
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Comparison of 32 kc. (left) and 65 
kc. (right) magnetostriction trans- 
ducers. Similar units. constructed 
as shown in Fig. 2, are used 
for both transmitter and receiver. 


(James C. Swail, blind engineer at 
the National Research Council, Ot- 
tawa, holds a pair of 65 kc. trans- 
ducers while testing echo sound- 
ing equipment in the workshop. 


ultrasonic oscillator. This is kept in 
maximum resistance position for new 
batteries and the oscillator is tuned with 
R.. As the voltage decreases, the oscil- 
lator may then be turned with R.. 

The output circuit is a conventional 
resistance-coupled amplifier delivering 
an output of about 25 milliwatts. The 
plate voltage of the CK 506 is supplied 
through the transducer coil, and a small 
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portion of the output is tapped off the 
resistance network to provide a beat 
note in the receiver. 


Reeeiver 


The receiver uses two stages of am- 
plification at ultrasonic frequencies; a 
converter stage, an amplifier and an 
audio output stage with a CK 512 con- 
nected as a diode to provide the first 
three stages with a.v.c.. 

Two subminiature type 2E32 tubes 
are used in the ultrasonic frequency 
stages with tuned plate loads. These am- 
plifiers are considerably less selective 
than the transducers. The converter is 
a 2G22 with the reference signal from 
the transmitter fed into the first grid 
and the amplified signal from the mi- 
crophone fed into the third grid through 
R; to adjust the output from the ultra- 
sonic amplifier so that the thumps due 
to residual coupling between the radia- 
tor and microphone are not objection- 
able. If the full gain of these two stages 
is used, the a.v.c. can increase the gain 
so much that in the absence of an echo 
the thumps become as loud as the beat 
note produced by an echo. 

The signal from the converter passes 
through a resistance condenser network 
to filter out the ultrasonic component of 
the audio signal. Two audio stages were 
found necessary, one to provide suffi- 
cient voltage for a.v.c. action and the 
second to drive a bone conductor ear- 
phone. Condenser C; across the primary 
of the output transformer effectively 
tunes it to 250 c.p.s. with a resulting 
reduction of high frequency response 
and therefore to the response from dis- 
tant objects. 

The shielded cables feeding the trans- 

(Continued on page 28) 


Fig. 4. Signal separating circuit for use with the system using fingertip contacts. 
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E. A. Babcock, a wire chief for the Southern Pacific, using the Fault Finder. 


This radar-type of equipment utilizes reflections of a 


o-microsecond d.c. pulse for locating wire line faults. 


By A. W. FLANAGAN 


Supt. of Telegraph, Southern Pacific Co. 


of its kind on any railroad, has 

been installed by Southern Pacific 
to test the railroad’s telephone and tele- 
graph lines and signal wires radiating 
out from Dunsmuir, California, in the 
canyon of the Sacramento river. 

’ When a wire breaks, or is “grounded” 
by another wire or some object falling 
on it—or other trouble occurs along the 
miles of pole lines—it is important that 
the railroad’s linemen know the ap- 
proximate location of the trouble before 


A RADAR type Fault Finder, first 


Normal oscilloscope patterns. 


picture of one pair of No. 6 AWG telephone wires running 
south of Dunsmuir. Normal faults are shown at 12.7, 29.5, 
42 and 57 miles. Lower right is same, enlarged on 50 mile 
range. Upper right is a view of a pair of cable conductors 
on 1000 ft. range. Normal faults are shown at 35 and 350 ft. 
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Lower left, 100 mile range 


they leave their headquarters, to reach 
the spot and repair the trouble in mini- 
mum time. Purpose of the Fault Finder 
is to locate the trouble point quickly. 

In some instances the Fault Finder 
has directed repairmen to the exact pole 
where the trouble has occurred. On some 
wires its effective range has reached out 
a distance of 100 miles. 

The Fault Finder is an instrument 
which transmits electrical impulses to 
the pair of line wires under test and 
records the resulting “echoes” that come 
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back from points where there are abrupt 
changes in the normal current-carrying 
characteristics of the wires. The time 
required for an echo to return is meas- 
ured visually on an oscilloscope, whose 
face is marked to show the distance of 
the fault in miles or feet from the test- 
ing station. 

Principle of the operation resembles 
that of standard radar, chief differences 
being in the kind of energy transmitted 
and the path over which it travels. In 
the Fault Finder the energy consists of 
direct-current impulses and the path 
over which it travels is a pair of wires, 
whereas in radar operation the pulses 
are made up of radio-frequency energy 
and the path is through space. 

The Fault Finder transmits a five 
microsecond 800 volt d.c. pulse at a re- 
currence rate of approximately 150 cy- 
cles per second. The electrical echoes of 
this series of pulses, reflected from ob- 
structions or from openings along the 
wires, come back and are transformed 
by the oscilloscope into light, indicating 
conditions on the wires under test. 

If the pair of wires under test were 
perfectly clear the trace on the oscillo- 
scope would be a straight horizontal line. 
However, in almost every case a pair of 
wires reaching out from Dunsmuir is 
attached to other wires or instruments 
somewhere, or its current-carrying abil- 
ity is otherwise sharply affected at some 
point by outside conditions such as 
where it goes underground. These inher- 
ent conditions or outside effects cause 
deviations up or down in the otherwise 
straight horizontal line or “sweep” on 

(Continued on page 29) 
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Special jig is used for final alignment of each i.f. stage. 


Printed cireuit techniques and use of subminiature 


tubes aid in the NBS subminiaturization program. 


electronic systems, ease of mass 

production is as important as re- 
duction in size. This requirement has 
motivated the search for new techniques 
and materials to use in the manufacture 
of electronic equipment. The National 
Bureau of Standards, under the spon- 
sorship of the Bureau of Aeronautics, 
Department of the Navy, is engaged in 
adapting these techniques to the produc- 
tion of more complicated subminiature 
electronic devices, such as broad-band, 
high-gain, intermediate-frequency am- 
plifiers for aircraft and missiles. An 
electronic assembly is considered sub- 
miniature when its volume is compacted 
to a dimensional limit primarily im- 
posed by the smallest available electron 
tube. 

Modern electronic subminiaturization 
is accomplished through the cooperation 
of the electronics engineer, the chemist, 
the ceramicist and the mechanical en- 
gineer. The engineering approach to 
this problem differs radically from that 
used in conventional electronic design. 
In order to maintain the smallest vol- 
ume, protective packaging is applied to 
entire assemblies rather than to in- 
dividual components, so that each as- 
sembly may be a sealed plug-in unit. 
The necessity for controlling not only 
the size but also the shape of compo- 
nents and assemblies is obvious. 

The extreme compactness brings about 


[. military applications of miniature 
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higher internal temperatures than are 
usually encountered in conventional as- 
semblies. Since materials which are 
stable at high temperatures are re- 
quired in the fabrication of miniature 
components and assemblies, few of the 
commonly available materials may be 
used. Some of the satisfactory high-tem- 
perature insulating materials for minia- 
ture assemblies are ceramics, vitreous 
enamels and silicone-bonded bodies. 

Low-dielectric-constant (low-K) ce- 
ramics, such as steatite, are used in 
preference to organic insulation ma- 
terial. The high-K titanate ceramics can 
serve not only as satisfactory printed- 
circuit base materials but also as minia- 
ture capacitor dielectrics. Ceramic di- 
electrics have been used throughout be- 
cause of the potential scarcity of mica 
in times of national emergency. Fash- 
ioning the high-K ceramic bodies into 
cylinders makes them stronger than 
they would be in flat shapes. These ce- 
ramic cylinders are made to play a 
multiple role as capacitors, tube shields, 
stand-off insulators and base materials 
for printed wiring. 

Also, ‘because of the high tempera- 
tures encountered in subminiature elec- 
tronic devices, high-temperature wire is 
required in conjunction with special 
high-temperature soldering or welding 
techniques. Three types of high-tem- 
perature insulated wire were examined 
by National Bureau of Standards engi- 
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Of 1.F. Amplifiers 


neers, and the advantages and deficien- 
cies of these wires were evaluated for 
various applications. Covering insula- 
tions included ceramic, silicone-impreg- 
nated glass, and ceramic-Teflon. When 
the heat generated by electronic assem- 
blies is not excessive, miniaturization 
may often be conveniently accomplished 
by potting entire prewired bundles of 
components in a compound such as the 
NBS Casting Resin.* This material was 
developed by the National Bureau of 
Standards during World War II to meet 
exacting electrical-mechanical insulat- 
ing requirements encountered in casting 
certain items of miniature electronic 
circuitry. 

The if. amplifier chosen for minia- 
turization embodies a type of critical 
circuit layout which presents the most 
typical problems. The miniaturized am- 
plifier was designed. to have (a) eight 
stagger-tuned i.f. stages, a detector, a 
video amplifier and a cathode-follower 
output circuit; (b) more than 95 dec- 
ibels gain from the i.f. input to output 
of the detector; (c) manual and auto- 
matic gain control; (d) a 60-me. center 
frequency and a bandwidth of 10 mce.; 
and (e) an assembly readily adaptable 
to mass production methods. 

Two methods of fabrication were em- 
ployed in the construction of the minia- 
turized i.f. amplifiers. One unit (Assem- 
bly A) was developed using a maximum 
of miniature component parts based on 
standard design, while a second assem- 
bly (B) used a maximum of printed 
circuits. 

Assembly A was designed so that it 
could be readily manufactured by tech- 
niques similar to those currently em- 
ployed by the electronic industry. The 
circuit for this amplifier is conventional 
and all stages are laid out in a straight 
line on a metal plate 1-11/16 inches 
wide with the interstage coupling net- 
works located between adjacent parallel 
tubes. The subminiature tubes are 
mounted in spring metal clips which 
serve as interstage shields and improve 
heat conduction from the tubes. The 
compartmentation due to the interstage 
shielding inhibits feedback through 
the wave guide formed by the amplifier 
enclosure. 

The steatite inductor forms are wound 
with high-temperature insulated wire 
and have adjustable powdered-iron 
cores which may be screwdriver-tuned. 
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In order to dispense with separate re- 
sistor mounting brackets, the resistors 
are mounted directly in the inductor 
forms. The end plates of these forms 
are metallized with the required pattern 
to interconnect the resistors and circuit 
elements when soldered into place. Bi- 
filar-wound inductors are used for inter- 
stage coupling networks in order to 
eliminate coupling capacitors with their 
associated high capacities to ground. 
The amplifier contains some 38 tubular 
high-K ceramic bypass capacitors, most 
of which are located under the bases of 
the vacuum tubes in ordinarily unused 
space. Most of the metal parts are light- 
gage stampings, inexpensive to man- 
ufacture, while the principal insulating 
material is steatite. 


The amplifier design provides for the 
addition of prefabricated subassemblies 
to the main assembly at various points 
in the production line. Wiremen are 
therefore not required to handle individ- 
ual components but only the larger, 
more easily handled subassemblies. Few 
wires other than resistor and tube leads 
are used to connect components of this 
amplifier, the remainder of the inter- 
connections being supplied by printed 
circuitry. The size of the amplifier 
exclusive of the shield can is 144. by 
10146 by %6 inches; no attempt was 
made to achieve the absolute minimum 
size. Instead, compromises were made 
to facilitate production of an extremely 
rugged amplifier. 


Assembly B, the printed-circuit as- 
sembly, was made to the same general 
specifications as Assembly A which 
uses standard miniature components. 
Assembly B is packaged in a hermet- 
ically-sealed container approximately 
%6 inch thick, 2 inches wide, and 6% 
inches long. The basic design is char- 
acterized by an individual stage or sub- 
assembly type of construction, employ- 
ing changes in the printed circuitry 
where necessary to alter the function 
of the stage. This subassembly type of 
construction requires only four soldered 
connections between stages, making for 
ready repair and maintenance as well 
as production. 

The typical stage is an assembly of 
four major parts—three printed ceram- 
ic parts and a vacuum tube. This de- 
sign is based upon the use of a high- 
dielectric-constant ceramic cylinder, 
which just slips over the subminiature 
vacuum tube. On the surface of the 
cylinder is printed a major portion of 
all the capacitors, resistors and asso- 
ciated circuitry. A_ bifilar-wound ce- 
ramic inductor form is attached to the 
subminiature tube base and to the bot- 
tom of the ceramic cylinder surround- 
ing the vacuum tube. A fourth element, 
a short ceramic cylinder of high dielec- 
tric constant, fits over the inductor 
form. In the process of making elec- 
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Block diagram of subminiature i. amplifier circuit. The input matching 
network is designed to match the impedance of the preceding microwave 
output mixer. Amplifier consists of four staggered pairs of i.f. amplifiers. 
Gain in first two stages is controlled automatically by feeding a voltage 
from the diode detector; the third stage has a manual volume control. 


trical connection to the vacuum tube, 
all four parts are simultaneously sol- 
dered together in an interlocking assem- 
bly. The inside of the large ceramic 
tube is metallized, serving both as a 
ground plane for the multiple bypass 
capacitors and as a shield for the vac- 
uum tube. The exterior of the ceramic 
tube is covered with high-temperature 
insulation on which a metallized exte- 
rior shield coating is applied, resulting 
in a completely shielded individual as- 
sembly. 

One of the important phases of the 
work being done by the National Bu- 
reau of Standards for the Bureau of 
Aeronautics is the development of high- 
temperature printed resistors. Since the 
high-temperature resistor problem will 
not be solved by a single achievement, 
this program is a continuing one. 

Simple high-capacity printing equip- 


ment for establishing the circuitry on 
the special cylindrical ceramic parts has 
been designed and constructed. Con- 
ductive decalcomanias have been de- 
veloped as an alternate method of ap- 
plying the required multiple circuit 
elements. This technique is useful in 
simple hand operations as well as in 
more elaborate methods; for example, 
a slightly modified bottle-labeling ma- 
chine may be used. Other production 
jigs and techniques to facilitate the pro- 
duction of the if. amplifier have been 
developed for greater mechanization of 
printed circuit processing. Experience 
gained on this development program 
points the way toward even smaller and 
lighter printed and miniature compo- 
nent assemblies. 
REFERENCE 

1. Franklin, P. J. and Weinberg, M., “NBS 


Casting Resin,’’ RADIO-ELECTRONIC ENGI- 
NEERING, July, 1947. -@- 


One model of 60 mc. wide-band high-gain amplifier (top) uses subminiature tubes 
and very compact assemblies of miniature parts. Similiar i.f.. amplifier (lower left) 
employs printed electronic assemblies throughout. Parts for a single printed amplifier 
stage (lower right) are shown together with the completed stage assembly. 
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Figv ll. 
of 100 special eight-inch loud- 
speakers and 24 ten-inch units on 
catwalk above organ chambers. 


Experimental installation 


SPECIAL 


LOUDSPEAKER 


N MOST applications loudspeakers 
are required to handle only sounds 
that are of relatively short dura- 

tion. The components of most music, 
and all speech, are in this category. In 
some applications the response to a rel- 
atively continuous tone may have even 
greater significance. 

When a loudspeaker cone is displaced 
from its position of rest and then re- 
leased, it will go through a series of 
damped oscillations. When it is excited 
in any way, this same phenomenon may 
be observed. If the signal is a relatively 
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SYSTEMS 


continuous tone, there will be initial 
transient oscillations that will combine 
with the steady signal for the time re- 
quired to damp them out completely. 
The cone will then assume a steady 
state response to the signal. When the 
signal is removed, there will again be 
a damped wave train of transient oscil- 
lations before the cone returns to rest. 

In almost all loudspeakers a phenom- 
enon called “cone cry” appears if the 
driving force is sufficient and if the 
duration of the steady state signal is 
sufficiently long. This is characterized 
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by the generation of spurious fre- 
quencies that sometimes produce serious 
distortion. The most easily observable 
effect of this kind is the production of 
a subharmonic one octave below the 
driving signal. The effect often is much 
more prominent at certain frequencies. 
If a loudspeaker is driven by a signal 
from an oscillator, it will be found that 
at certain frequencies, after some mini- 
mum intensity is reached and after a 
discrete interval of time, this subhar- 
monic will be very obvious indeed. This 
may be observed in almost all loud- 
speaker designs and is not necessarily 
a measure of the quality or desirability 
of the loudspeaker except for specific 
applications. It is generally ignored as 
being unimportant because in well de- 
signed speakers the amplitude and du- 
ration of the signal required to develop 
this distortion are rarely encountered 
in the patterns of music, and never 
in speech. 

Electronic musical instruments, and 
particularly electronic organs, involve 
many special problems relating to loud- 
speakers. There are probably more sus- 
tained tones of relatively long duration 
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By JOHN D. GOODELL 
Minnesota Electronics Corp. 


Part II of this series discusses the advantages 


of a multiple speaker installation in giving 


realistic reproduction from an electronic organ. 


in organ music than in any other form. 
This is particularly true during periods 
where the organist finds it necessary 
to improvise to bridge over intervals 
in church services, or while adjusting 
stop combinations. A single note may be 
held for five seconds or even longer with 
changing chords. The structures of the 
speaker cone will develop sustained 
spurious frequencies under these condi- 
tions that might never appear in more 
common applications, or that would be 
present for so short a period as not to 
be objectionable. The power handling 
capacity to be expected from loudspeak- 
ers, rarely stated conservatively by the 
manufacturers to begin with, must be 
still further reduced when they are to 
be subjected to this kind of sustained 
drive. 

In the first article in this series the 
use of large numbers of speakers with 
relatively small cones was discussed. In 
this type of installation advantage is 
taken of the relatively low mass of the 
cones for obtaining high frequency re- 
sponse, and the units are oriented so as 
to be properly loaded at low frequencies 
by virtue of their mutual radiation im- 
pedance. This discussion aroused consid- 
erable correspondence from readers re- 
garding the low frequency response that 
may be obtained with such a system. 

It is widely but mistakenly believed 
that a loudspeaker cannot be efficient 
at low frequencies unless the cone is 
large. Actually, the cone size controls 
the power handling capacity of the 
loudspeaker and is not a limiting fac- 
tor with respect to low frequency effi- 
- ciency. There is also a widespread be- 
lief that a loudspeaker is incapable of 
generating appreciable energy at fre- 
quencies below the resonant period of 
the cone structures in free air. This 
concept is also erroneous. It is not in- 
tended to indicate here that the reso- 
nant period of a loudspeaker cone is un- 


important, nor that it does not play an. 


important part in the performance of 
the speaker, but simply that it does not 
represent the lower limit of effective 
response. 
Recently, during the installation of 
amplifiers and loudspeakers to be used 
with an electronic organ in a church, 
there was an excellent opportunity to 
make a practical investigation under 
actual conditions of operation. As 
pointed out before, a live source of 
sound is rarely, if ever, a point source, 
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and multiple speaker installations are a 
desirable method of “spreading” the 
generated energy. This is particularly 
true in relatively absorptive rooms 
where there are few hard reflecting sur- 
faces. The sound from the organ cham- 
ber of a pipe organ is usually char- 
acterized by considerable reverberation 
within the hard surfaces of the organ 
chamber, and this is further emphasized 
by the acoustic characteristics of many 
churches. Thus, the sound that most 
people associate with typical church 
organ music is not easily synthesized 
from loudspeakers. 

In this installation the church itself 
was unusually absorptive, and the pipes 
of the old organ were placed in cham- 
bers behind the pulpit and choir at the 
front of the church enclosed in a wood- 
en grill covered with fabric. The ex- 
perimental speaker installations were 
made before the pipes were removed. 
The first installations used eleven loud- 
speaker systems, some of which were 
coaxial units and others single cone or 
woofer/tweeter combinations. Nine of 
these were placed across the catwalk 
in the top of the organ chamber. A sin- 
gle fifteen-inch, highly efficient speaker 
coupled to a suitable air column was 
used for the pedal organ. A similar 


~fifteen-inch cone in a large folded horn 


(Figure 2) was used to insure good 
low frequency response from the great 
organ. The remaining speakers were 
divided between the great and swell key- 
boards. The speakers used throughout 
were the finest available from three 
manufacturers and, with the exception 
of the two special enclosures mentioned, 
were housed in the cabinets supplied 
by the manufacturers and recommended 
as optimum. 

It will be noted that these units, 
spread over a distance of only 25 feet, 
should have provided a reasonably dif- 
fuse source of sound. Actually, while 
the results were good in many respects, 
all observers agreed that they expe- 
rienced a subjective sensation of being 
able to locate the loudspeaker units. 
This is reported factually with no at- 
tempt at explanation. These speakers 
were driven with six 16-watt Model 
ATB-3 amplifiers (described in an 
earlier article’). One amplifier was 
used for the pedal organ, two for the 
swell organ, and the other three cou- 
pled to the great organ tone generators, 
with suitable preamplification. The ped- 
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al organ speaker was never over- 
driven, nor was the large fifteen-inch 
unit used for low frequency response 
in the great organ. The signal to these 
speakers was rolled off at more than 
twelve decibels per octave above approx- 
imately 600 cycles per second. 

This leaves nine loudspeaker systems 
driven from four 16-watt amplifiers. 
Each of these systems was rated by the 
manufacturers to handle twenty watts 
or more of audio power. All of them 
produced seriously objectionable distor- 
tion under the drive of full organ. They 
were tried singly and in pairs, and in 
one test with four speaker systems cou- 
pled to one 16-watt amplifier. In no 
combination was it possible to obtain 
adequate acoustic power output with- 
out distortion. Sound level measure- 
ments made in various portions of the 
church showed a maximum reading (in- 
cluding distortion) of 100 decibels with 
an average reading of 94 to 96 decibels. 

The two fifteen-inch cones used for 
low frequency response in the pedal 
and great organ were retained and the 
other units replaced. The second ex- 
perimental installation used 100 eight- 
inch loudspeakers mounted on two 4’ x 
10’ flat plywood panels, and 24 ten-inch 
speakers mounted on two 4’ x 5’ flat ply- 
wood panels. These units are shown in 
Figure 1 as they were being set up on 
the catwalk of the organ loft for the 
experiment. The ten-inch units were of 
accordion edge cone design; the eight- 
inch speakers were conventional but 
selected for desirable characteristics in 
this application. All speakers were elec- 
trically phased to move the cones simul- 
taneously out from the organ chamber, 


Fig. 2. Fifteen-inch high efficiency loud- 
speaker installed in folded horn. Origin- 


ally intended for pedal organ, it was 
finally coupled to the great keyboard. 


i.e., they were all connected in phase. 
Each bank of twelve ten-inch speakers 
was driven from a separate ATB-3 am- 
plifier, and the eight-inch units were 
connected in banks of 25 driven from 
separate ATB-3 amplifiers. It was found 
that this setup was less efficient than 
the previous one and that the two addi- 
tional amplifiers were necessary to ob- 
tain comparable acoustic power output. 

With this ‘installation the sound 
source was spread over the entire front 
and both sides of the organ chamber 
smoothly, and the subjective sensation 
of being able to locate the speakers was 
eliminated. The results came so close to 
synthesizing the effect from a pipe or- 
gan that a subjective experience was 
reported by all observers of feeling that 
they could observe the travel of the 
source across the organ chamber as a 
scale was run from the lowest to the 
highest note. This was almost certainly 
a subjective association of the effect ob- 
tained with that observed from the 
pipe organ. 

It was now possible to play at full 
organ with full drive to the loudspeak- 
ers with no audible distortion. Sound 
level measurements in various portions 
of the church were comparable to those 
previously made except that the aver- 
age was slightly lower at full organ. It 
was, however, more consistent with 
fewer peaks and dips. It is of interest 
to note that although the sound levels 
as read on the meter were lower, most 
of ‘the observers felt that the subjective 
experience was louder. Incidentally, full 
organ from the 18 stops on the pipe 
organ averaged 12 to 15 decibels lower 


than the electronic organ and was con- 
sidered by all to be inadequate. 

With this setup it was possible to 
make a direct comparison between the 
extreme low frequencies generated by 
the fifteen-inch cone in the air column, 
the fifteen-inch cone in the foldéd horn, 
and a bank of 25 eight-inch speakers 
on a flat baffle. The results were inter- 
esting and revealing. There was full 
agreement among competent observers, 
all experienced in listening to live and 
reproduced music, and particularly to 
live and electronic organ tones. Two 
tone qualities were used. One was a 
trumpet rich in harmonics, and the 
other a bourdon flute with a relatively 
weak harmonic structure. 

The fifteen-inch cone in the folded 
horn was ruled out as not having as full 
a fundamental response as the same 
speaker design in the air column. A 
calculation of path length showed that 
at these extremely low frequencies the 
folded horn was not long enough by 
comparison with the air column to pre- 
vent cancellation. The surprising result 
was that the 25 eight-inch speakers 
under the same power drive from the 
same source were at least equal, and in 
some respects superior, to the fifteen- 
inch high efficiency speaker in the air 
column. It was determined that the 
quality that was considered superior in 
the eight-inch units was observed with 
the trumpet tone and was doubtless 
a function of higher harmonic repro- 
duction. Generation of the fundamental 
tone was considered approximately 
equal. The frequencies used in these 
observations were generated with fun- 


Fig. 3. Eight ATB-3 Goodell power amplifiers used to drive multiple 
loudspeakers in church organ installation. Exceptionally low in- 
ternal generator impedance contributes to good transient response. 


damentals in the region from 32 to 64 
cycles per second. The natural reso- 
nant period of the individual eight-inch 
units was approximately 125 cycles per 
second, and of the fifteen-inch speaker 
approximately 40 cycles per second. 
Particular attention was exerted to 
avoid anomalous observations from syn- 
thetic fundamentals generated subjec- 
tively from harmonic structures. The 
poor fundamental response from the 
folded horn provided a convenient ref- 
erence. 

The generation of spurious frequen- 
cies below the fundamental in cone type 
loudspeakers is principally caused by 
break-up of the cone. Subharmonic dis- 
tortion is particularly objectionable be- 
cause it is poorly masked by the funda- 
mental and also because the waveform 
of the distortion is often very complex. 
The most commonly observed condition 
occurs when the sides of the cone are 
set into oscillation under sustained 
drive at high levels at a subharmonic 
frequency an octave below the funda- 
mental. Where large cones are em- 
ployed, it is necessary to make them rel- 
atively heavy and rigid to minimize 
this condition. For comparable magnetic 
and voice coil structures, small cone 
speakers may be made more efficient 
than larger cones because the mass per 
unit area may be designed lower. The 
eight-inch cones employed in this instal- 
lation were constructed with several 
circular compliant ridges in the cone 
sides, increasing the radial rigidity and 
minimizing the tendency of the sides to 
“spring” from a bulge in one direction 
to a bulge in the other. 

At low frequencies the excursion of 
the cone required for a given power out- 
put is inversely proportional to the cone 
size. This means that a relatively small 
speaker cone must move over a greater 
distance with consequent greater de- 
parture from linearity in the support- 
ing structures and greater distortion 
than with a large cone. However, when 
the number of speakers employed is 
multiplied sufficiently, the cone excur- 
sion required from each speaker is 
lowered appreciably below the cone ex- 
cursion required from the small num- 
ber of large speakers. This is carried 
out to an extent in the installation de- 
scribed where the cone excursion is 
scarcely perceptible when the cone is 
touched, even at very low frequencies 
with the entire system pouring out full 
organ loudness levels. 

The advantages obtained by grouping 
large numbers of small speakers, and 
thereby increasing the mutual radiation 
impedance, are much greater than is 
generally realized. Actually the power 
radiated at a given cone amplitude goes 
up approximately as the square of the 
number of adjacent cones. This means 

(Continued on page 23) 
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MICROWAVE CALORIMETER 


By 
SAMUEL FREEDMAN 


New Developments Engineer 
DeMornay Budd Inc. 
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The absolute measurement of average 


r.f. power in the 2600 to 26.500 megacycle 


range without regard to its peak or fluctuating value. 


HE ability of water to undergo a 

Pi rise in temperature when made to 
circulate in a wave guide in which 
microwave r.f. power is present, makes 
possible the direct measurement in 
watts of either c.w. or average power 
of a pulsed microwave energy source. 
Such measurement of absolute r.f. 
power is possible without regard to the 
peak or fluctuating power. For example, 
at 3000 megacycles it may permit meas- 
urement of average power up to 500 
watts regardless of peak pulsed power 
which might be as much as a megawatt 
or more. It is primarily designed for 
the measurement of appreciable orders 
of microwave power on any frequency 
where wave guides are employed, par- 
ticularly in the region of 2600 to 26,000 
megacycles (S to K bands). It is the 
most recent and an accurate commer- 
cially available means to measure the 
output of a radar transmitter, high 
power magnetron tubes or the new high 
powered klystrons now becoming promi- 
nent in connection with linear accelera- 
tor work to implement or replace the 
cyclotron. Any power up to the break- 
down of the wave guide may be meas- 
ured, which in the case of the largest 
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guide size (3” x 14%”) can be as great 
as over three million watts peak power, 
reducing to as little as 60,000 watts 
peak power in the case of the smallest 
wave guide size (%” x 4”). A glass 
water load through which water circu- 
lates in and out of the wave guide 
absorbs all the energy regardless of the 
order of mode resulting from the use 
of various size wave guide adapters. 

The basis for a microwave calori- 
meter or any system of power determi- 
nation based on utilizing heat transfer 
of circulating water in a wave guide 
may be computed from the following 
equation: 

q=—WC,At 
where: 

q is the heat transfer 

W is the weight of the circulating 
fluid (water) 

C, is the specific heat of the liquid 
At is the temperature difference. 

Fig. 1 shows a calorimeter function- 
ing on this principle for the measure- 
ment of any frequency band between 
2600 and 26,500 megacycles by means 
of the basic wave guide section contain- 
ing the water load and five adapters. 
It comprises: 
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Fig. 1. Calorimeter 
system for measure- 
ment of absolute r. f. 
power at frequencies 
between 2600 and 
26,500 megacycles. 


a. Pump housing assembly containing 
water storage and means to pump the 
water from the reservoir through the 
calorimeter and back into the reservoir. 

b. A calorimeter unit containing a 
glass water load in an S band wave 
guide (8” x 1%”) with input (cold) 
and output (hot) thermometers plus 
linear slide rule scale calibrated in 
watts. 

c. A set of five wave guide transitions, 
transformers or tapered adapters to 
accomodate additional microwave bands 
down to the K band (%” x 4” wave 
guide) with the same calorimeter unit. 

Fig. 2 is an internal view of the 
Pump Housing Assembly. Fig. 4 shows 
the calorimeter unit with the water load 
connections partially exposed. From 
there, it penetrates into the S band 
wave guide section in a double com- 
partment glass section with the water 
entering in outer compartment and re- 
turning via the inner compartment. Fig. 
3 is a sketch of the calorimeter itself. 

Referring to Fig. 2, a three and a 
half gallon reservoir or tank contains 
about three gallons of distilled water. 
Operation has also been found satisfac- 
tory with ordinary New York City tap 
water and presumably with most of 
the water encountered in the United 
States. An electric motor operates a 
constant delivery pump. Two special 
“airmaze” type of filters filter out any 
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Fig. 2. Internal view of the pump housing assembly for the calorimeter. 


foreign matter in the circulating water 
which possess a dimension exceeding 
five microns. A patented ‘“flowrator” 
type of flowmeter is calibrated to show 
water flow in the system calibrated in 
hundredths of a gallon flow per minute. 
The accuracy of calibration is within 
about two per-cent. Connections are 
made from the pump housing to the 
calorimeter. 

Referring to Fig. 3, the S band wave 
guide (8” x 1%”) section terminates 
into a flange to connect directly to a 
microwave radar or other transmitter 
or power tube in the case of the 3000 
megacycle band. If a higher frequency 
band is used, the flange connects to a 
wave guide transition of the correct 
taper down to K band (26,500 mega- 
cycles) or other frequency, as may be 
necessary. Input and output water con- 


nections are made by means of flexible 
rubber hose. Fig. 3 shows the zero ref- 
erence on the slide rule scale controlled 
by a rack and pinion to give a knob 
rotation. Also shown is the thermometer 
which gives the temperature of the 
water entering the water load in the 
wave guide, and the thermometer which 
gives the temperature of the water after 
it has passed through the water load 
in the wave guide and undergone a 
heat transfer by virtue of the micro- 
wave energy absorbed. Various details 
are clearly shown in Fig. 5, a photo- 
graph of an actual calorimeter with 
the cover plate removed. The glass con- 
nections shown lead to the hose connec- 
tion, thermometer and the water load 
in both the input and output sides. 
Fig. 1 shows the front panel view of 
the pump housing assembly. For typical 


Fig. 3. Detail drawing of the calorimeter with various parts marked 
With proper 


as to function. 


EZ 


OUTPUT ee ee ane Se 
WATER ante 
WATER RETURN 
| ‘ Ne 


16 


calibration, 


S BAND WAVE GUIDE 


( 


unit is direct-reading. 


INPUT THERMOMETER 


LINEAR SLIDE RULE SCALE CONTROL 


ZERO CENTERING REFERENCE 


EDN G2l NL ESECREISNTG SE DSECP aia. 


operation to measure up to 500 watts 
average, the on-off toggle switch is 
turned to the “on” position. This starts 
the electric motor which in turn drives 
the constant delivery pump drawing 
water from the reservoir at a constant 
rate of 3 gallons per minute. The flow 
control valve is adjusted to give a flow 
rate of .04 gallon per minute on the 
flow meter. The flow control is adjusted 
until this flow is constant in indication. 
The difference between .04 gallon and 
3 gallons available from the pump is 
bypassed back into the reservoir to 
facilitate mixing of the reservoir water. 
It is also available to provide more than 
.04 gallon per minute flow to the calori- 
meter in the event more than 500 watts 
average power is to be measured. 


The above steps result in water circu- 
lating from the pump housing assembly 
to the glass water load in the calori- 
meter wave guide section. A rise in the 
temperature of the water circulated 
through the glass water load will result 
if energy is introduced into the S band 
wave guide section from any source of 
microwave power. The “Cooling Water” 
control valve in conjunction with the 
“Heat Exchanger” system removes the 
heat developed so that the water return- 
ing back to the reservoir is substantial- 
ly the same temperature as when it left. 
A thermometer indicates the tempera- 
ture of the water in the reservoir. If 
this temperature indication should be 
observed to rise due to circulation 
through the water load, it may be re- 
duced or eliminated by increasing the 
cooling water flow rate. The cooling 
water is obtained from a locally avail- 
able water faucet. The heat exchanger 
comprises a double pipe system in which 
the heated water returning from the 
calorimeter flows in the inside piping 
while the cooling water flows in the 
space between the outside of the inside 
piping and the inside of the outer pip- 
ing. Similarly, if the temperature drops, 
the rate of the cooling water flow is 
decreased until a stable indication is 
obtained on the reservoir thermometer. 


With the flow rate constant at .04 
gallon per minute as indicated on the 
flowmeter and the temperature constant 
as indicated on the reservoir thermom- 
eter, the calorimeter is ready for opera- 
tion. When no power is being measured, 
the reservoir thermometer, the input 
or “cold” thermometer and the out- 
put or “hot” thermometer all read the 
same temperature. When power is being 
measured, the “hot” thermometer will 
indicate a higher temperature than the 
input and reservoir thermometers. The 
adjustable knob controlled by a rack 
and pinion gear is used to move the 
reference point in line with the mercury 
level of the input thermometer. Then, 
at the mercury level of the output ther- 

(Continued on page 31) 
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Ou Catt. -- att stanparv CLUTCH HEADS 
Ou Short Order...“SPECIALS” TO SUIT 


Plant expansion, with greatly increased production facili- 
ties, has freed us from the bug-a-boo of the back-log. 
More than that, it has resulted in the establishment 
of ‘‘banks”’ at the factories. Thus CLUTCH HEAD Screws, in 
virtually all standard sizes and types, may be called for 
with assurance of fast deliveries. 
Likewise, with these extended facilities, you can rely 
on speedy action going behind your requirements for 


‘Specials’? to meet your specifications. 


As always, CLUTCH HEAD is truly “On Call’’ for the 
delivery of safety and savings with features that are un- 
equalled by any other screw on the market today. 


Only in CLUTCH HEAD do you get 
the dual safety of automatic 
dead-center entry and non- 
tapered driving for zero in skid 
damage... plus easier driving 
with freedom from fatiguing 
end pressure to buck “ride- 
out.’’ Only CLUTCH HEAD has the 
Lock-On to hurdle ‘‘fumble 
spots.’’ Only CLUTCH HEAD hasa 


UNITED SCREW 


CLEVELAND 2 


AND BOLT CORPORATION 


NEW YORK 7 


CHICAGO 8 
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Start your investigation of America’s Most Modern Screw by sending 
for assortment of screws, sample Type “A” Bit and illustrated brochure 


Type ‘‘A’’ Bit rugged enough 
to drive 214,000 screws non-stop 

..and that can be repeatedly 
reconditioned on-the-spot in 
60 seconds. And CLUTCH HEAD 
alone simplifies field service 
with a recess that is basically 
designed for operation with a 
common screwdriver. 
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-NOMOGRAPHIC DESIGN 


By 
R. A. WHITEMAN 


Consulting Engineer, Chicago 


This nomograph permits determination of 


the tank circuit constants of the output 


stage for optimum operating conditions. 


HE design and study of h.f. heat- 

4 ing tank circuits are greatly facil- 

itated with the aid of the nomo- 
graphic chart on the accompanying 
page. The effect of changing one or 
more of the fundamental design para- 
meters may be quickly checked as to 
magnitude as well as direction of the 
change. This check is accomplished by 
simply reading the desired quantities 
from the chart. 

This nomographic chart applies to 
both induction and _ dielectric-heating 
circuits. The basic induction-heating 
tank circuits are shown in Fig. 1 A and 
B which include the corresponding re- 
lations of LZ and C. The dielectric- 
heating tank circuits are shown in 
Fig. 1 C and D. 

The numerical values of L and C are 
obtained directly from the chart and 
provide a very important part of the 
tank-circuit design. The performance 


of the power-oscillator tube definitely 
depends upon the type and character- 
istics of the tank circuit with which it 
is used. Of these characteristics, the 
Q and the load resistance are of funda- 
mental importance. 

It is common practice to employ an 
operating Q of 10 to 30 for h.f. heating 
purposes. A much higher value of Q 
will result in unnecessary losses in the 
tank circuit due to large circulating 
h.f. currents. This condition is indi- 
cated by a high plate current even 
though the tank circuit is not loaded. 

The value of C as given directly by 
the chart is for a tank circuit of the 
single-ended type such as shown in 
Fig. 1 A and C. Where a single-ended 
oscillator is used with a split tank 
circuit, the value of C, which is the 
total capacitance across the inductance, 
should be one-fourth of that given by 
the chart. The corresponding tank in- 


Fig. 1. (A) Single-ended tank circuit for induction heating. (B) Split tank circuit 
for induction heating using push-pull connection. (C) Single-ended dielectric 
heating tank circuit showing coupling circuit. (D) Push-pull dielectric heating 
tank circuit with the relations of L and C obtained directly from the chart. 
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@ sin 6 cos 9 
angle of flow. To have maximum power 


ductance should be approximately four 
times that used in a tank circuit which 
is not split, in order to maintain the 
product of LZ and C the same and also 
to apply the rated load impedance to 
each tube. For a push-pull tank cir- 
cuit, the value of C is also one-fourth 
that given by the chart. Since the con- 
denser used in a push-pull circuit is 
generally of the split-type, each section 
of the condenser should have a capac- 
itance equal to one-half that given by 
the chart. 

Since the efficiency of the power oscil- 
lator depends upon the plate-current 
angle of flow, this factor must be con- 
sidered in the basic design procedure. 
Although it is not a simple measure- 
ment to determine the angle of flow, 
an estimated value of 100 degrees will 
yield a theoretical plate-circuit effi- 
ciency of about 90 per-cent. This effi- 
ciency, of course, will not be attained 
in practice due to the losses in the tank 
circuit, but is an excellent and reason- 
able assumption upon which to base 
design calculations. The resulting dis- 
continuity of the plate current changes 
the generator impedance by the factor 


sl where 9 is one half of the 


transfer, the loaded tank impedance 
must equal this generator impedance. 
This requirement is accomplished by 
correlating the d.c. resistance of the 
power-oscillator tube with the a.c. im- 
pedance of the same tube on the nomo- 
graphic chart. 

As an example to illustrate the use 
of the nomogram, consider that it is 
required to determine the value of in- 
ductance and capacitance of a tank 
circuit operating at a frequency of 1 
megacycle. The power-oscillator tube 
selected is to be operated at a plate volt- 
age of 5550 volts (d.c.) and 1.5 amperes 
(d.c.) plate current. The estimated Q 
of the loaded tank circuit is 12.5. 
To achieve a Q with this low value, it 
is necessary to have the loads very 
tightly coupled to the tank circuit, 
which is automatically assumed in the 
solution of the design. The general 
procedure of using the nomogram is to 

(Continued on page 22) 
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Fig. 2. Nomograph for obtaining the tank circuit inductance and capacitance 
of the output stage of high-frequency heating equipment. The factors which 
must be known or assumed are the frequency, the loaded Q of the tank circuit, 
and tube characteristics. The assumed half angle of plate current flow is 50 degrees. 
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Compare Centralab Ceramic BC ‘‘Hi-Kaps’’ 


DESCRIPTION 


ADVANTAGES 


““HI-KAP’’ FEATURES 


cad 
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Impervious to moisture 


~ 


Low mass weight 


3. Small size 


4. High capacity 


5. Special insulation 


6. Convenient side leads 


7. Low power factor 


8. High leakage resistance 


9. Maximum dependability 


10. Factory tested 
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Ceramic-X is non-hygroscopic, Moisture 
absorption is .007% or less. 


No deterioration, no shorting. Longer life 
even under the most adverse conditions. 


Av. Wt. Dimensions Values 
.029 oz. D—.315” 


.00005— 
P5405 .00025 mfd. 
.044 oz. D156 
.050 oz. D—.340” .000750— 
L— .005 mfd. 
082 oz. D—.400” 
L—1.305"| -O2 mfd. 


Rating: 600 WVDC — 1000 VDC flash test. 


Wax impregnated, lacquered, dipped in 
special phenolic resin, cured and wax 
impregnated. 


Heavy #22 gauge tinned copper. 


Initial — .6%. After 100 hours, 95% 
humidity test — 3.0%. 
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Initial — 5000 megohms. After humidity 
—500 megohms. 


One-piece construction, Leads soldered 
directly to electrodes. 


For your protection, all units 100% fac- 
tory tested before packaging and shipping. 


easy to handle! 


DAES Pater. 


For unit size and weight, Centralab BC 
“Hi-Kaps”’, made with Ceramic-X, are 
the only capacitors on the market which 
provide these voltage ratings. 


Prevents any possibility of shorting to 
adjacent leads, chassis or components. 


Permit rapid, close-coupled connections. 
No tricky bending or fitting required. 


More efficient circuit operation, fewer. 
failures. 


Long life, more efficient performance. 


Will not short or become intermittent. 


Your guarantee to your customers of re- 
liable service and performance. 


UNE See for yourself— five “Hi-Kaps’’ neatly pack- 


aged in convenient envelope. Clean, easy to stock, 


Here’s modern merchandising at its best! Centralab now gives you 
ceramic capacitors at a new low price... 
that save you time and effort. Each package contains five ceramic 
capacitors of the same value, quickly identifiable by tab at top. All 
capacitors individually color coded, inspected and insulated! 


sealed in handy envelopes 
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1as the dependability, permanence and convenience 
9f ceramic by-pass and coupling capacitors been 
»ffered to radio service dealers at a favorable price! 


ME See for yourself why 
Centralab Ceramic BC ‘‘Hi-Kap’’ 
Capacitors, feature for feature, are 


your best buy for QUALITY... 
your best buy for PRICE! 


TODAY’S TREND is toward ceramic capacitors! 
es, more and more manufacturers are turning to 
hem for longer life and better set performance. 
ind now, Centralab offers you this opportunity to 
ive yourself and your service customers the new- 
st and finest in capacitor components. 


Made with high dielectric constant Ceramic-X, 
3C “Hi-Kaps’’ are by-pass and coupling capacitors, 
ated at 600 WVDC— 1000 V. flash tested. 
Jalues from .000050 to .010000 mfd, list priced 
rom $1.25 to $1.50 per envelope of five (see op- 
osite page). Now available at your Centralab 
Distributor! Look for large counter display, or 
ndividual display, shown at right. 


See your Centralab Distributor for complete 
information on this new line of ceramic by-pass and coupling 


Capacitors, or write direct to... 
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FREE! Write today for this valuable addition to your tech- 
nical library. “Why Ceramic Capacitors” is an important 
new booklet containing a complete history of the origin 
and development of ceramic capacitors. 
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DR. ELMER C. LARSEN has been appointed chief engi- 
neer for the Tungsten and Chemical Division of Sylvania 
Electric Products Inc., Towanda, Pa. Dr. Larsen wiil as- 
sume direction of the engineering and scientific program 
for improved production and process control of tungsten 
and chemical products. Formerly with J. T. Baker Chemical 
Company, Dr. Larsen was also associated with the Bell Tele- 
phone Laboratories for a number of years. 


CHARLES A. MABEY has joined the staff of the National 
Bureau of Standards as Assistant Chief of the Engineering 
Electronics Laboratory where he will supervise electronic 
miniaturization, circuits and processes. Mr. Mabey was 
formerly Research Director for the Bristol Company and 
was also associated with Mathieson Alkali Works and the 
International Telephone and Telegraph Corporation. He is 
Secretary of the Circuits Committee of the IRE. 


J. GILMAN REID, one of the senior scientists in the Na- 
tional Bureau of Standards’ radio proximity fuze program 
during World War II, has been appointed Chief of the Engi- 
neering Electronics Laboratory. Mr. Reid was formerly on 
the teaching staff of the RCA Institute, instructing in 
physics, electronics and mathematics, has published a num- 
ber of technical papers and is a member of the American 
Physical Society and the AIEE. 


JOHNSTON B. SHIMER, formerly manager of Indus- 
trial and Electronics work with Owens-Illinois Glass Com- 
pany, has been named manager of the Columbus, Ohio plant 
of the Kimble Glass Division. Mr. Shimer will take over 
management of the operations of the plant which will spe- 
cialize in television bulb production. Mr. Shimer is a mem- 
ber of the American Ceramics Society and the British So- 
ciety of Glass Technology. 


ROBERT C. TAIT, formerly vice-president of the Mellon 
National Bank and Trust Company of Pittsburgh, has been 
named president of the Stromberg-Carlson Company, 
Rochester, New York. Mr. Tait succeeds Dr. Ray H. Manson, 
president since 1945, who has retired to become chairman 
of the board. A member of the bank management commission 
of the American Bankers Association, Mr. Tait is also 
chairman of a special committee of the ABA. 


CARL L. TITWS, formerly with Armour Research Founda- 
tion, has been appointed Assistant Director of Stanford Re- 
search Institute, Stanford, California where he will be in 
charge of development and industrial service. Mr. Titus has 
been associated with the Office of Scientific Research and 
Development, U. S. Navy and designed the Treasure Island 
Sonics Laboratory. He is an alumnus of Indiana State 
Teachers’ College and Purdue University. 
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Nomographic Design 
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first use the scales which are marked 
A, then B, and finally the scales marked 


C. The R..-. value of 3700 ohms is ob- — 


tained by dividing 5550 volts by 1.5 
amperes. The 3700 ohm point is then 
located on the Ra... scale, which also in- 
dicates that the a.c. impedance of the 
tank circuit should be 2000 ohms. A line 
connecting the 2000 ohm point with the 
1 me. frequency point on scale A inter- 
sects the N line at point P. This point 
should be noted and connected with the 
value of Q, namely 12.5, on the B scale 
and extended until the straight line in- 
tersects the capacitance scale B. The 
value of capacitance, thus obtained, is 
1000 micromicrofarads. To obtain the 
corresponding tank inductance, a line 
is drawn from 1000 micromicrofarads 
on the B scale through the 1 me. point 
on the C scale, and the numerical value 
of the inductance is 24 microhenrys as 
read on the inductance scale C. 

As another example, consider the d.c. 
plate voltage as 15,000 volts and the 
d.c plate current as 2.0 amperes. The 
total power input to the plate circuit 
is 30 kw. These values are representative 
of several power oscillator tubes that 
are capable of developing 20 kw. of h.f. 
power. The d.c. plate resistance of such 
a tube is then 7500 ohms. The cor- 
responding a.c. impedance read on the 
R.... scale is 4050 ohms. Consider the 
operating frequency as 450 ke. and an 
operating Q of 30. Following the proce- 
dure as shown in the last example, the 
capacitance required to satisfy these 
specifications is 1700 wufd. and the in- 
ductance is 74 wh. ‘ 

If instead of using a single power- 
oscillator tube, two lower voltage power 
tubes are used in parallel, the resulting 
generator impedance will be lower. For 
example, if the plate voltage and cur- 
rent of each tube are 10,000 volts and 
1.50 amperes the resulting d.c. plate 
resistance is 3333 ohms. The correspond- 
ing a.c. resistance or Ra.c. is 1840 ohms. 
To obtain a Q of 30 under these con- 
ditions, the tank capacitance and in- 
ductance must be 5750 wufd and 22 
uh. respectively. 

These two examples illustrate the 
method of using the chart for two ex- 
treme values of tank impedance and 
assume, as in any design procedure of 
induction-heating circuits, that the coef- 
ficient of coupling between the tank coil 
and the load is sufficient to reduce the 
Q to 30 as in these last two examples. 


The design engineer will find this. 


nomogram very helpful when estimat- 
ing the performance of h.f. heating 
units during the entire design and test- 
ing procedure. 
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Loudspeaker Systems 
(Continued from page 14) 


that with a given cone amplitude, 100 
eight-inch cones will generate not just 
one hundred times as much low fre- 
quency energy as a single speaker but 
very close to ten thousand times as 
much, assuming all conditions to be 
optimum. The high frequency response 
of the individual speakers is not affected 
by this grouping, but the distribution 
of high frequencies may be greatly im- 
proved, particularly where the speakers 
are set at slight angles with respect to 
one another. This angular relationship 
within reasonable limits will have no 
effect on the low frequency response. 

Because the low frequency response 
is so greatly enhanced by this method 
without change in the high frequency 
response, the relative weighting of the 
response curve with the grouped speak- 
ers as opposed to an individual speaker 
will produce a relative decrease in the 
high frequency response. For this rea- 
son the response characteristics of the 
speakers used, particularly at the high 
end, must be carefully selected for the 
_ specific application. It is not suggested 
for an instant that the multiple speaker 
type of installation is the most econom- 
ical approach to the problem, but cer- 
tainly there are many theoretical and 
demonstrable advantages to be obtained. 

A problem that is of very serious con- 
sequence in installations where large 
amounts of acoustic power are to be 
generated concerns a condition that 
may be described as a non-linear char- 
acteristic of the air itself. For a com- 
pression/rarefaction waveform to be 
linear in response to a_ generating 
source, the volume change for a given 
pressure must be equal to the volume 
change for a comparable decrease in 
pressure. Such, unfortunately, is dis- 
tinctly not the case where an effort is 
made to generate a waveform of large 
amplitude in air. This non-linear char- 
acteristic of the air produces serious 
amounts of objectionable distortion. The 
effect is greatly minimized with multiple 
speaker installations. 


Note: In the first article on this subject the fol- 
lowing statement was made: ‘Since all of these 
speakers carry the same range of frequencies, 
there are no electrical or acoustical phasing 
problems involved.”’ Multiple speakers must, of 
course, be connected in phase electrically and 
acoustically. This statement was intended only 
to imply that the crossover phasing considera- 
tions that exist with woofer/tweeter combinations 
are eliminated as a problem with multiple speak- 
ers all carrying the same frequency range. 
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“An Unusual Audio Amplifier,”’ RADIO-ELEC- 
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Vo you have 
This Helpful 


Helipot 


and 


iodia! 
Catalog? 


Do you have complete data 

on the revolutionary new HELIPOT—the helical 
potentiometer-rheostat that provides many times greater 
control accuracy at no increase in panel space?... or on the equally 

unique DUODIAL that greatly simplifies turns-indicating applications? If you are 
designing or manufacturing any type of precision electronic equipment, you 
should have this helpful catalog in your reference files... 


pote 
BNEOSTAT FOR 
QUALITY NSTRUMENTS 


It Luanne =the unique. helical Hoanle: ae ins 


HELIPOT that compacts almost four feet of precision slide wire into a 
case only 134 inches in diameter—over thirty-one feet of precision 
slide wire into a case only 3% inches in diameter! 


UOetails - the precision construction features 


found in the HELIPOT...the centerless ground and polished 
stainless steel shafts—the double bearings that maintain rigid 
shaft alignment—the positive sliding contact assembly—and many 
other unique features. 


Vt liiastrales < describes and gives full dimen- 


sional and electrical data on the many types of HELIPOTS that are 
available ... from 3 turn, 114’’ diameter sizes to 40 turn, 3’’ diameter 
sizes...5 ohms to 500,000 ohms...3 watts to 20 watts. Also Dual 
and Drum Potentiometers. 


lt Describes- and illustrates the various spe- 


cial HELIPOT designs available—double shaft extensions, multiple 
assemblies, integral dual units, etc. 


e 
/t Gives- full details on the DUODIAL—the new type 


turns-indicating dial that is ideal for use with the HELIPOT as: well as 
with many other multiple-turn devices, both electrical and mechanical. 


; If you use precision electronic components 
in your equipment and do not have a copy of this helpful Helipot 
Bulletin in your files, write today for your free copy. 


THE Helipot CORPORATION, 1011 MISSION ST. SOUTH PASADENA 4, CALIF. 
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MICRO-CONTACT METER 


Assembly Products, Inc., Chagrin 
Falls, Ohio, is now manufacturing re- 
lays consisting of a standard indicating 
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type meter with adjustable “Micro- 
Contacts”. 

Micro-Contact meters have been used 
extensively for automatic temperature 
control Pyrometers and the manufac- 
turer has suggested their use in auto- 
matic gauging and sorting machines, 
speed control and limit devices, as well 
as overload and underload protective 
instruments. 

In electronic equipment present me- 
ters can be replaced with these con- 
tact meters which will provide auto- 
matic checks on operation in all circuits. 

Additional information may be ob- 
tained by writing the company. 


COUNTER DECADES 


The Potter Instrument Company, 
Inc., Flushing, New York, has an- 
nounced that the high speed electronic 
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counter decades used in their standard 
counters, scalers, predetermined coun- 
ters and counter chronographs are now 
available separately or in custom de- 
signed equipment. 


24. 


Proven by years of operation in coun- 
ter chronographs at Government Prov- 
ing Grounds, the four tube decade cir- 
cuit features a direct decimal readout 
(0-9) on four neon glow lamps which 
are designated 1-2-4-8. The plug-in 
decade, illustrated, utilizes four type 
12AU7 tubes and can be used at count- 
ing rates up to 130,000 per second with 
absolute accuracy. 

Complete information may be _ ob- 
tained by writing to Potter Instrument 
Company, Inc., 136-56 Roosevelt Ave- 
nue, Flushing, New York. 


MINIATURE MOTOR 


Holtzer-Cabot, Inc., Boston, Mass., is 
now manufacturing a d.c. sub-minia- 
ture type servo motor weighing only 
8% ounces and delivering 1/500th 


horsepower. 
Designated the RBDS-0810, it re- 
ceives its current from the plate cir- 


cuits of a sub-miniature vacuum tube 
amplifier, and operates on a field cur- 
rent of only 6 milliamperes, with a 
stalled armature current of .8 amperes. 
The RBDS-0810 was designed especial- 
ly for aircraft instrument operation. 
It has an operating range from sea 
level to 40,000 feet altitude covering 
temperature variations from —65° F. 
COmaip lO Ocae Ks 

Further information on this unit 
may be obtained by writing Mr. Chester 
Heckman, Sales Manager, Holtzer- 
Cabot, Inc., 125 Armory Street, Boston, 
Massachusetts. 


INSULATING RESIN 


The most recent of a number of 
products developed and manufactured 
at the new General Electric silicone 
plant at Waterford, N. Y., is the G-H 
silicone resin No. 9989-1 designed to 
enable electrical equipment to operate 
at temperatures as high as 180°C. 
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According to General Electric, the 
tough, thermosetting insulation has 
general application for impregnating 
spun glass and asbestos wire coverings 
and for binding coils, windings, and 
other motor, generator and transformer 
parts. The manufacturer also claims 
that it dries tack free in less than 30 
minutes at relatively low temperature 
and can be cured to a tough flexible 
film. 


PORTABLE TRANSCRIPTION PLAYER 


A portable unit which plays all types 
of records, measures only 8” x 13” x 


16%” and weighs but 15 pounds com- 
plete has been announced by the Audio- 
Master Company, New York. 

The Audio-Master ’49, housed in wa- 
ter-proof fabricoid-covered case, plays 
standard 78 r.p.m. records, 331% r.p.m. 
transcriptions up to 17%” and Long 
Playing Microgroove discs interchange- 
ably. A feather-weight pickup fitted 
with a permanent but removable needle 
exerts but %-ounce pressure and as- 
sures highest fidelity at the 6” speaker 
which is contained in the removable lid- 
of the case. 

A sturdy, constant-speed motor is 
used to drive the rim-driven turntable 
at the various speeds by means of care- 
fully designed rollers and the speed- 
change lever is conveniently located at 
the turntable. 

For further information on this play- 
er, write to Audio-Master Company, 
425 Fifth Ave., New York 16, New York. 


SUBMINIATURE SHARP CUTOFF PENTODE 


Raytheon Manufacturing Company, 
Newton, Mass., has announced the avail- 


ability of a filamentary pentode having 
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performance equivalent to that of many 
heater-cathode types. 

The type 1AD4 is a new subminiature 
sharp cutoff pentode, shielded for r.f. 
applications, with a nominal mutual 
conductance rating of 2000 micromhos, 
and an average plate current of 3 mil- 
liamperes, with 45 volts plate and screen 
supply. The filament rating is 1.25 volts, 
100 ma. 


PM SPEAKER 


A new 8-inch PM speaker, RCA- 
40888, intended for use in television 
receivers and large table radios is now 


being manufactured by the Tube De- 


SESS 


partment of the Radio Corporation of 
America, Harrison, N. J. 

This new speaker which utilizes a 
one-piece stamped steel frame has a 
1-inch voice coil and a 6.8-ounce magnet. 
It is said to provide higher sensitivity 
and to have greater power-handling 
capability than the similar RCA types 
30882 and 40882. 

The 40883, which will handle 8 watts, 
is dustproof and rust resistant and its 
cone, voice coil and suspension are 
moisture resistant. 


SLIDE PROJECTOR 


A dual television slide projector for 
use in television broadcasting, called 
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the “Telop”, has been developed by Gray 
Research & Development Co., Inc., 
Hartford, Conn. 
Used for flashes of news photos, 
(Continued on page 30) 


JUNE, 1949 


Pheciad 


TRANSFORMERS 


Above: Special DC power 
supply unit, input 115 volts 
60 cycles—out put 2500 volts 
filtered DC at 5 MA. 

e 


Right: A high quality 
speaker line auto trans- 
former, used in multiple 
speaker installations to ad- 
just volume and impedance 
for each individual speaker. 


The transformers illustrated show 
only three of the many which have 
been developed or manufactured by 
New York Transformer Company 
for special applications in radio, 
television and electronics. No matter 
how unusual your specifications, 
NYT will build transformers to 


TO MEET UNUSUAL 
SPECIFICATIONS 


The manufacture of “tailor-made”, one- 
of-a-kind transformers, and small runs of 
custom-made specialty units, are important 
features of NYT service. A staff of engi- 
neering and production experts will trans- 
late your most exacting specifications into 
the components you require. 


Left: A three 
phase high volt- 
age plate trans- 
former, weighing 
over 300 pounds. 
Rectifier output 
ts’ 1IZKVA DC 
(7000 volts at 
1.5 amps). 


meet them! Special facilities also 
include the manufacture of hermet- 
ically sealed units to meet current 
JAN T-27 and other government 
specifications; and specially treated, 
lightweight, uncased units for air- 
borne equipment. 


Let us know about your specifications and 
development problems. NYT experts and 
engineers are at your service. 


NEW YORK 


TRANSFORMER CO., INC. 


ALPHA, NEW JERSEY 


ENGINEERING 


DoESP eT. 
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MOTOROLA OPENS 
RESEARCH LABORATORY 


A new laboratory devoted exclusively 
to electronic research in military fields 
has been opened in Phoenix, Arizona 
by Motorola, Inc., Chicago. The Phoenix 


laboratory will be under the direction 
of Daniel E. Noble, Director of ‘Re- 
search and Vice-President in charge 
of communications. 

According to Paul V. Galvin, presi- 
dent of Motorola (which is a major 
source of two-way mobile radio ccm- 
munications equipment), the establish- 
ment of this laboratory is a step toward 
the voluntary decentralization of pro- 
duction units among industries vital 
to the national defense. The exceptional 
resort climate is expected to enable the 
laboratory to conduct field experiments 
almost daily. 


ATOMIC DISCOVERY 


Westinghouse scientists have been 
credited with the discovery in 1941 of 
a “‘missing link” in the theory of atomic 
fission. The news of the discovery of 
the exact amount of nuclear energy 
necessary to start fission in atoms of 
uranium or thorium was made public 
recently with government permission. 

Collaborating on the research work 
that led to this discovery were Dr. Wil- 
liam E. Shoupp, Dr. Jerold E. Hill and 


the late Dr. F. W. Stallman. Dr. Shoupp 
and his associates made their discovery 
with the aid of the 90-ton Van de Graaf 
generator at the Westinghouse Research 
Laboratories. 

Also disclosed was the fact that the 
company’s Atomic Power Division al- 
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ready has started building an atomic 
power plant for Naval ship propulsion, 
under a contract awarded them recently 
by the Atomic Energy Commission. 
The sketch shows an artist’s conception 
of the proposed atomic power plant 
illustrating one possible method of us- 
ing the heat from an atomic pile to 
produce a high-pressure steam for a 
ship’s turbines. 


COAST GUARD USE 
WESTINGHOUSE RADAR 


The first of sixty Westinghouse ma- 
rine radar sets to be used by the U. S. 
Coast Guard receives a final inspection 
by Chief Electronic Technician F. R. 
Calewarts prior to shipment from the 
Westinghouse electronics plant, Balti- 
more, Md. 

The new radar equipment will be 
used by the Coast Guard on vessels 


performing vital shipping services on 
coastal waters, inland waterways and 
the Great Lakes. Looking on as Chief 
Calewarts makes final tests are (left to 
right) H. D. Moreland, Division sales 
manager, F. W. Fischer, supervisor of 


Communication sales and Coleman 
London, section engineer. 


FRANK B. JEWETT 
FELLOWSHIPS AWARDED 


American Telephone and Telegraph 
Company recently named the six young 
scientists who are to receive the 1949- 
50 Frank B. Jewett Fellowships. 

The winners of this year’s awards 
are: Dr. Harish-Chandra of the In- 
stitute for Advanced Study, Princeton, 
N. J. and Allahabad, U. P., India; Dr. 
James A. Jenkins of Harvard Univer- 
sity and Toronto, Ontario; Dr. Robert 
Karplus of the Institute for Advanced 
Study, Princeton, N. J., and West New- 
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ton, Mass.; Dr. Joaquin Mazdak Lut- 
tinger of Physikalisches Institut, Zu- 
rich, Switzerland and New York City; 
Dr. David Emerson Mann of the Uni- 
versity of Minnesota and Minneapolis, 
Minn.; and Harvey Winston of Colum- 
bia University and New York City. 
The awards grant $3000 to the recip- 
ient and $1500 to the institution at 
which he chooses to do his research. 


DAYTON IRE CONFERENCE 


The Dayton section of the IRE is 
planning a series of annual conferences, 
the first of which will be held on June 3 


‘and 4, 1949, at the Biltmore Hotel, Day- 


ton. Theme of the conference will be 
“Development and Future Trends in 
Airborne Electronics.” 

In addition to the technical program 
there will be displays and exhibits from 
various manufacturers in the electronic 
field. The principal speaker is tenta- 
tively scheduled to be Mr. W. Stuart 
Symington, Secretary of the Air Force. 


SYMPOSIA ON NUMERICAL ANALYSIS 


The National Bureau of Standards is 
planning two symposia on the effective 
utilization of automatic digital comput- 
ing machinery to be held the latter 
part of June in Los Angeles, California. 

Symposium I will be devoted to the 
construction and application of con- 
formal maps. Applications of conformal 
maps in such fields as aerodynamics 
and electronics will be emphasized. 
Symposium II will cover probability 
methods in numerical analysis, with 
emphasis on applications of the ‘‘Monte 
Carlo method.” 

Those interested in attending either 
of these symposia may obtain further 
information from Dr. J. H. Curtiss, In- 
stitute for Numerical Analysis, 
Angeles 24, California. 


CRUCIBLE STEEL EXHIBIT 


One of the outstanding features of 
the I.R.E. show in New York was 


the exhibit of Crucible Steel Company 
of America showing Crucible permanent 
magnets and electro-permanent mag- 
nets in applications for radio, television, 
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electronics and other apparatus. 

The exhibit, pictured in part, shows 
the bell-shaped kinescope tube made of 
Crucible Rezistal stainless steel by Ra- 
dio Corporation of America. 


LAMME MEDAL AWARDED 


Dr. V. K. Zworykin, vice president 
and technical consultant, RCA Labora- 
tories Division, Radio Corporation of 
America, Princeton, N. J. has been 


awarded the 1948 Lamme Medal of the. 


American Institute of Electrical En- 
gineers. 

The medal will be presented to Dr. 
Zworykin at the Summer General Meet- 
ing of the Institute to be held in 
Swampscott, Mass., June 20-24. Dr. 
Zworykin was awarded the medal “for 
his outstanding contribution to the con- 
cept and design of electronic apparatus 
basic to modern television.” 


NBS APPOINTMENTS 


The National Bureau of Standards 
has appointed as consultants to their 
Microwave Standards Laboratory Drs. 
C. H. Townes and P. Kusch of Columbia 
University. Their work will be a con- 
tinuation and extension of research in 
microwave spectroscopy and standards 
using absorption methods. 

Dr. Kusch, an associate professor of 
physics at Columbia, has done exten- 
sive research in atomic and molecular 
structure and spectra and on atomic 
and molecular beams. Also associate 
professor of physics, Dr. Townes has 
conducted investigations in radio spec- 
troscopy, nuclear moments, molecular 
structure and electronics. 


NEW LITERATURE 


Calculating Coupling Gears 

A German researcher’s thesis on the 
theoretical basis for calculating ele- 
ments based upon coupling gears is now 
available to the American public accord- 
ing to an announcement from the Office 
of Technical Services of the Department 
of Commerce. 

According to the author, mechanical 
function calculators that are relatively 
cheap, easily assembled and yet reliable 
may be developed by the use of coupling 
gear drives. A table to determine coup- 
ling curves for any diameter of cardan 
circle is included as an appendix. The 
study, containing 183 pages, is also illus- 
trated with a special 47-page graphic 
supplement. 

PB96256, Calculating Coupling Gears, 
is available at $23.75 in photostat form, 
$6.75 in microfilm. Orders should be 
addressed to the Library of Congress, 
Photoduplication Service, Publication 
Board Project, Washington 25, D. C. 
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Large or Small 


| ANGULAR 


Inside Perimeters from .592” to 19” 


With specialized experience and automatic 
equipment, PARAMOUNT produces a 
wide range of spiral wound paper tubes 
to meet every need ... from 14’ to 30’ long, 
from .592" to 19” inside perimeter, includ- 
ing many odd sizes of square and rectan- 
gular tubes. Used by leading manufacturers. 
Hi-Dielectric, Hi-Strength. Kraft, Fish 
Paper, Red Rope, or any combination, 
wound on automatic machines. Tolerances 
plus or minus .002’. Made to your specifi- 
cations or engineered for YOU. 


613 LAFAYETTE ST., FORT WAYNE 2, IND. 
Manufacturers of Paper Tubing for the Electrical Industry 
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MANUFACTURERS OF 
Standard Signal Generators 
Pulse Generators 
FM Signal Generators 
Square Wave Generators 
Vacuum Tube Voltmeters 


Radio Noise & Field 
UAE ctrength Meters 


Capacity Bridges 
Megohm Meters 
Phase Sequence Indicators 
Television ae Lb Test 

Equipme 


ENGINEERING 


SPECIFICATIONS 


FREQUENCY RANGE: 5 to 100,000 cycles. 

WAVE SHAPE: Rise time less than 0.2 microseconds 
with negligible overshoot. 

OUTPUT VOLTAGE: Step attenuator giving 75, 50, 
25, 15, 10, 5 peak volts fixed and 0 to 2.5 volts con- 
tinuously variable. 

SYNCHRONIZING OUTPUT: 25 volts peak. 

R. F. MODULATOR: 5 volts maximum carrier input. 
Translation gain is approximately unity—Output im- 
pedance is 600 ohms. 

POWER SUPPLY: 117 volts, 50-60 cycles. 
DIMENSIONS: 7” highx 15” wide x 714” deep, overall. 


MEASUREMENTS CORPORATION 


BOONTON NEW JERSEY 
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“PROCEEDINGS OF THE NA- 
TIONAL ELECTRONICS CONFER- 
ENCE,” Volume IV, 1948. 506 pages. 
Price $4.00. Available from Mr. Karl 
Kramer, (Secretary, 1949), c/o Jensen 
Manufacturing Company, 6601 South 
Laramie Avenue, Chicago 38, Illinois. 

The eagerly awaited 1948 report of 
the National Electronics Conference 
held at the Edgewater Beach Hotel in 
Chicago November 4, 5 and 6 is now 
available. Each year the Conference 
provides technical meetings for the 
presentation and discussion of original 
papers by authors working on funda- 
mental developments and applications in 
the electronics field. Facilities for the 
exhibition of electronic apparatus, sys- 
tems or components in the field of tele- 
vision, communication, instrumentation, 
industrial processes, controls, etc., are 
also provided. 

Published in this Proceedings of the 
National Electronics Conference are 
most of the papers presented at the 
conference and abstracts are given for 
all papers. Servomechanisms, communi- 
cations, sound measurement, new tube 
developments, microwaves, electronic in- 
strumentation, television are only a few 
of the many subjects covered by these 
papers. 

This volume should be of great inter- 
est to persons engaged in the field of 
electronics and of special value as a 
handy reference book for everyone who 
attended the Conference. 


SFOUNDATIONS OF NUCLEAR 
PHYSICS,”’ edited by Robert T. Beyer. 
Published by Dover Publications, Inc., 
1780 Broadway, New York 19, N. Y. 
272 pages. $2.95. 

The thirteen most important papers 
on nuclear physics, unabridged and in 
the original language of their authors, 
are presented in this volume. Most fre- 
quently cited in bibliographies and in 
footnotes, these are the articles which 
have introduced the momentous discov- 
eries, hypotheses and the many inven- 
tions in what is now the field of nuclear 
physics. 

This volume also contains a bibliogra- 
phy of journal articles, compiled by Rob- 
ert T. Beyer, Assistant Professor of 
Physics, Brown University. It is a com- 
prehensive guide to published material 
on nuclear physics with all entries clas- 
sified according to subject matter and 
will furnish the working scientist with 
the key to almost 5000 articles and 
journals. 
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Ultrasonie Echo 
(Continued from page 8) 

ducers were cut so that the cable ca- 
pacity tuned them approximately to res- 
onance. The transducers referred to as 
65 ke. are actually resonant at about 
62 ke. with a response of less than 1 ke. 
The ultrasonic oscillator sweeps from 
61 to 68 ke. 

The operation of the instrument can 
be clearly seen from Fig. 5 which indi- 
cates the relationship between fre- 
quency, distance and the beat note 
within one sweep of the oscillator oper- 
ating at about 9 pulses per second. The 
range of audible tones varies from 350 
¢.p.s., indicating an object at two feet, 
to a note of 1400 c.p.s., indicating an 
object at 10 feet, which was the arbi- 
trary limit set for the range of the 
instrument. 

The prime object of this instrument, 
of course, is to aid the blind in avoiding 
obstacles and recognizing obstructions 
and dangers in moving about. The early 
equipment conveyed the information to 
the operator through the ear but after 
a number of psychological tests with 
blind subjects it was found that ear- 
phones blanketed their normal hearing 
on which they are extremely dependent. 
Even the bone conductor type has this 
drawback. 

The problem was to convey the infor- 
mation through some other sense and 
the most sensitive remaining one was 
that of touch. This suggested the use 
of tactile stimulators. Several were 
tried, one using a crystal pickup cart- 
ridge with a small stylus but this was 
found unsatisfactory because the sense 
of touch appears to be less sensitive to 
variations in frequency than in ampli- 
tude. Furthermore, with the finger be- 
ing stimulated constantly in one spot 
by the small stylus, the sense of touch 
becomes numbed in the area. 

Another type of stimulator, using the 
inertia principle, was tried in which a 
lead weight was supported by the stylus 
in a crystal pickup unit and the cart- 
ridge mounted inside a tube. Vibrations 
were thus transmitted to the tube and 
if held in the hand, could be detected. 

After further psychological tests, 
Haskins Laboratories reported that 
there was a slight superiority of elec- 
trical presentation over the tactile sys- 
tem. 

“Tf,” they said, “devices can be de- 
signed to take advantage of the fact 
that an electrical signal can be differ- 
entiated with respect to the area stimu- 
lated, there is no question concerning 
the superiority of electrical stimula- 
tion.” 

At this point a 24-year-old engineer, 
James C. Swail, who is blind and cur- 
rently working at the National Re- 
search Council, Ottawa, took up the 


EON ©SGcISNELESRaIENTGe SD FESR aie 


hint and worked out an _ electronic 
method of separating the information 
received and presenting it via elec- 
trodes to the tips of the fingers and the 
thumb. 

The electrodes were mounted on the 
twin transducers so that the finger tips 
and the thumb would contact them in 
the normal holding position with a com- 
mon return provided by a metal plate 
which contacted the palm of the hand. 
The signal was given in the form of a 
small electrical shock to the finger tip. 
If an object was detected at a distance 
from 0 to 3 feet, the shock was felt on 
the little finger, from 3 to 6 feet it was 
felt on the next finger and so on up to 
the maximum range of 15 feet which 
was detected by the thumb. 

One shock was received for each echo 
received and he reduced the sawtooth 
and, therefore, the pulse frequency from 
nine to five pulses per second. 

Using the basic 65 ke. circuit devel- 
oped by Stromberg Carlson, he fed the 
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OBJECT DISTANCE 
(N FEET 
FREQ. IN KC. 


PULSE WIDTH TIME 


Fig. 5. A,B,C, is one sawtooth pulse 
showing frequency sweep and range 
relationship. Audio signal is pulse 
freq. minus sweep freq. at moment of 
pulse return. At 7 ft., object will give 
audio note of 68-61 kc. or 7000 cycles. 


output through the five circuits shown 
in Fig. 4. The five circuits were tuned 
to 200, 400, 600, 800 and 1000 c.p.s. so 
that an audible signal which would in- 
dicate an object at say 11 feet would be 
routed through the circuit tuned to 800 
c.p.s. and would stimulate the index 
finger. 

The output from the receiver was 
taken from the point marked “crystal 
phone” and fed into the grids of the 
five subminiature type CK 506 AX 
tubes. Each circuit was tuned with a 
twin-T bridge network. This provided 
100% inverse feedback at all frequen- 
cies except resonance where the bridge 
impedance becomes infinity and the gain 
becomes the normal tube gain. The sig- 
nal was taken from the plates through 
condensers directly to the finger-tip 
electrodes. Each of the tuned circuits 
used was adjusted to resonate fairly 
sharply with a frequency overlap oc- 
curring well down the response curve 
slope. This resulted in a strong signal 
being felt by one finger or a slight 
shock on two fingers when the signal 
frequency was halfway between the 
resonant frequency of two of the tuned 
circuits. 
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Mr. Swail found, however, that the 
25 milliwatt output of these small tubes 
was not enough for the fingers to detect 
easily. He is now working on a circuit 
using one large power tube in place of 
the five small ones. In this circuit all 
audio signals will be amplified by the 
tube and tapped off the plate through 
five series LC circuits which will be 
connected to the finger tip electrodes. 

The original audio model operating 
at 65 ke. used 11 tubes and weighed 
about 5% lbs. complete with earphones, 
batteries and transducers. This was 
built up as an experimental model using 
standard components which are bulky 
and heavy. If earphones were dispensed 
with and the instrument produced using 
printed circuits, it is quite conceivable 
that a model could be produced weigh- 
ing about 4 lbs. 
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Fault Finder 

(Continued from page 9) 

the oscilloscope. They do not vary but 
are the “normal pattern” for the par- 
ticular pair of wires into which the 
Fault Finder is plugged. In practice the 
operator of the Fault Finder must know 
what the normal pattern is for each pair 
of wires. He has a file of photographs 
of the patterns. When trouble develops 
he compares the new pattern with the 
photograph of the normal pattern for 
that pair of wires. An extra upward 
hump or downward dip in the oscillo- 
scope trace is an indication of trouble. 

The Fault Finder unit is constructed 
in a cabinet arranged for mounting on 
top, or at the side, of a standard type 
oscilloscope. Necessary cables from the 
back of the unit plug directly into the 
back of the oscilloscope, which is 
equipped with two switches for switch- 
ing from external to internal sweep and 
amplifier operation. With the switch in 
the latter position the oscilloscope can 
be used for testing the Fault Finder 
unit or other electronic gear. The Fault 
Finder is also equipped with leads whose 
standard plugs can be plugged into the 
line jacks of the wires to be tested. 

Input and output impedance of the 
equipment is 330 ohms. This can be 
changed by parallel or series resistors 
to match any pair of conductors from 
50 to 600 ohms with no noticeable loss in 
over-all efficiency. 

On the front control panel of the 
Fault Finder is a switch for selection 
of the desired range to be tested, cover- 
ing 1, 5, 25, 50 or 100 miles. There is 
another switch by means of which a por- 
tion of the 50 and 100 mile ranges can 
be expanded for better observation and 
measurement on the oscilloscope. A cali- 
brated marker controlled by a standard 
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vernier dial enables the operator to ac- 
curately “spot” the trouble or fault at 
any point on the horizontal sweep as it 
appears on the screen of the oscilloscope. 
Most standard oscilloscopes are supplied 
with a transparent graph mounted in 
front of the screen which can also be 
used in obtaining measurements. 

Before putting the Fault Finder into 
actual operation at Dunsmuir it was 
calibrated there by making  pre-ar- 
ranged tests, such as causing short cir- 
cuits across the line wires at known 
locations. Multiplication factors for 
each range and for the individual cir- 
cuits to be tested were computed from 
such tests. This gave the operator a fig- 
ure to be used as a constant or multi- 
plier in converting the dial degrees, or 
transparent graph divisions, on the oscil- 
loscope into miles or feet. 

The time required for making a meas- 
urement with this instrument usually is 
not more than one or two minutes. The 
operator has merely to spot the trouble 
on the proper range and quickly get a 
location in marker dial degrees, or 
transparent graph divisions, then con- 
vert the instrument measurement into 
miles or feet by utilizing the multiplica- 
tion factor for the circuit and range 
involved. 

Changes in weather conditions have 
had no noticeable effect on the accuracy 


Beat Way Ue Mlake Deller Cater oils 


Coil performance and the quality of the 


bobbins you use are inseparable. 


of the measurements. Only weather in- 
terference has been when crossarms on 
the open pole line have become heavily 
loaded with wet snow. Operating range 
is limited to approximately 20 miles 
when the Fault Finder is plugged into 
iron wire circuits, but the range is up- 
wards of 100 miles on standard copper 
telephone pairs where no great amount 
of cable is used in such leads. It is possi- 
ble and practical to measure single cop- 
per wires where they can be paired with 
a similar wire on the next pole pin, us- 
ing the two wires as a pair. The range 
on single copper wires and ground is 
limited to approximately 20 miles. 
Ordinarily railroad telephone and 
telegraph circuits are loaded with nu- 
merous way station instruments of 
various types and kinds, complicating 
the problem of finding faults in such cir- 
cuits. The Fault Finder overcomes this 
handicap because it does not operate on 
a resistance basis but upon the speed of 
transmission of the circuits. 


Tonization Chamber 
(Continued from page 5) 
afford an indication of counts or radia- 
tion pulses received per unit time 
independent of the nature or ionizing 
ability of the radiation. 

The roentgen is defined as_ that 
quantity of X— or gamma radiation 
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Spiral winding, heavy heat-treated com- 
pression, swaged tube ends securely 
locked, impregnation of complete assem- 
bly, effect lower moisture absorption, de- 
pendable insulation, closer sizing, room 
for larger gauge, or more wire same gauge 
in winding area, weight and space.saving. 


PRECISION PAPER TUBE CO. 


Made to Your SPECIFICATIONS 


Round, square, oval, rectangular—any 
coil shape. Write for samples in dielec- 
tric kraft, fish paper, cellulose acetate, 
or combinations. Also mfrs. of dielectric 
paper tubes, all forms. Ask for new 
Mandrel List—many new sizes. 


2063 West Charleston St 
Chicago 47, Ill. 


Plant No. 2, 79 Chapel St. 
Hartford, Conn. 


OT EL Pet. 
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which produces one electrostatic unit 
of charge of ions in one cubic centimeter 
of air at standard temperature and 
pressure. Another commonly used unit, 
the roentgen per hour, expresses the 
rate of delivery of the radiation energy. 
On the basis of medical histories and 
available biological data, the roentgen 
has been given considerable clinical 
interpretation and tolerance dosages 
established in terms of this unit. A 
human being on the basis of this in- 
formation can safely tolerate an over- 
all body exposure of 0.5 roentgens per 
week. Assuming an 8 hour work day in 
a five day week, tolerance dosage rate 
is 12.5 milliroentgens per hour. A 
standard health survey instrument em- 
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Fig. 4. 
acteristic. It can be seen that if a 
sufficiently small portion of this curve 
is used, it will be essentially linear. 


ploying a cylindrical ion chamber 
detector is shown on page 12. The 
ionization current developed in the 
chamber when placed in a field of 
gamma radiation of 7 milliroentgens per 
hour can be derived from the definition 
of the roentgen. The relationship takes 
the form 
Vr 

iS 1.08 ° 
where V represents the chamber volume 
in ec. 

Another form of ion chamber type 
instrument is the pocket dosimeter, 
worn like a fountain pen. It consists 
of a cylindrical chamber or condenser 
with an extremely low leakage char- 
acteristic. The condenser is charged to 
some known value and worn by the 
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user for a period of time. At the end 
of this time the chamber is brought to 
an electroscope or electrometer ampli- 
fier where the residual charge or 
voltage is measured. The amount of 
charge lost is a function of the product 
of radiation intensity and time of 
exposure (or roentgens) to which the 
chamber has been subjected. At least 
one commercial organization has avail- 
able a pocket dosimeter in a fountain 
pen type housing containing also the 
electroscope so that the user may at any 
time conveniently read directly in 
milliroentgens the radiation dosage to 
which he has been exposed. 
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New Produets 


(Continued from page 25) 

temperature readings or time, for sta- 
tion or sponsor identification, etc., the 
Telop is a Television Optical Projector. 
Cards, as well as small physical ob- 
jects, may be dually projected and one 
projection can be faded to another in- 
stantly or by lap resolve or may be 
superimposed. 
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PORTABLE SURVEY METER 
A new type of portable survey meter, 
Radiation Meter model number RM-1, 


is now being manufactured by The 
Nucleonic Corporation of America, 
Brooklyn, N. Y. 

Among the many features of the 
Radiation Meter is the continuously 
variable high voltage supply from 400 
to 1500 volts permitting the use of 
end-window as well as cylindrical type 
GM tubes. High voltage is obtained 
from inexpensive 67.5 volt batteries. 
Also of importance is the meter range 
covering three ranges of activity, 
namely 5000, 50,000 and 500,000 counts 
per minute. 
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The instrument is of rugged construc- 
tion and can be used in all kinds of 
weather. 


MULTICHANNEL SWITCH 


The development of a multichannel 
switch driven by a 60-cycle synchronous 


motor has been announced by The Ap- 
plied Science Corporation of Princeton, 
Princeton, N. J. 

The 4-pole model is 2” x3” x 4” in 
size and has 30 contacts per pole. The 
use of a synchronous motor assures 
constant sampling rates.and allows the 
convenient use of an a.c. line voltage 
source whose frequency is automat- 
ically synchronized with the sampling 
operation. ] 

These switches facilitate investiga- 
tion of a large number of separate quan- 
tities or of a single quantity under a 
number of different conditions. They 
may also be used for the display of 
characteristic curves and multichannel 
voltage comparison. 


FREQUENCY-SELECTIVE DB METER 


The Model 103 Sierra Voltmeter, man- 
ufactured by Sierra Electronic Corpora- 
tion, Belmont, California, measures lev- 
els from 77 microvolts to 77 volts or 
minus 80 to plus 40 dbm. and is tunable 
over the carrier-frequency spectrum 
from 3 to 40 ke. 

This instrument is portable, weigh- 
ing 28 pounds and is housed in a con- 
tainer 13%” x 17%” x 8”. Additional 
features include a calibrating injec- 
tion oscillator with a fundamental of 
10 ke which serves as a signal gen- 
erator to check amplitude calibration 


and, through its harmonics, frequency 
calibration of the tuning dial. 

Additional information may be ob- 
tained by writing Sierra Electronic Cor- 
poration, 1214 Old County Road, Bel- 
mont, California. 


~-@- 


JUNE, 1949 


Microwave Cal. 
(Continued from page 16) 


mometer power in watts is directly in- 
dicated on the sliding scale. 

The accuracy of the calorimeter is 
dependent upon the accuracy of the 
flowmeter or flow rate. This is the 
costliest and most precise item in the 
manufacture of the apparatus. Fig. 4 
shows the details of the flowmeter used 
in this calorimeter system. A metal 
metering float rises and falls to indicate 
the flow rate on the graduations etched 
on the glass tube. Water coming in 
through the inlet pushes the float up in 
its tapered glass tube. There is less 
clearance for the water to pass by the 
float and escape upward at low flow 
rate. The clearance increases, due to 
the tapered design, as the float rises in 
accordance with increase in flow rate. 

Power measurements are accurate to 
approximately one watt in the region 
of 100 to 300 watts. They are in close 
agreement with calculated and theoreti- 
cal computation for the magnetron and 
changes in temperature employed. In 
commercial production, the equipment is 
guaranteed to have an accuracy correct 
to within two watts regardless of the 


Fig. 4. Details of the Flowrator type of 
flowmeter showing increase in taper as 
float rises with increase of flow rate 
to permit the passage of more water. 
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Fig. 5. Water load connec- 
tions to thermometers and 
pump housing from the S band 
3” x 142” rectangular wave 
guide in calorimeter unit. 


average power reading from zero to 500 
watts. 

The minimum power possible to meas- 
ure is that amount which permits a 
discrepancy of 1 to 2 watts. The per- 
centage of accuracy improves with in- 
crease of power measured since the 
error may be about the same for low 
power as for high power in terms of 
watts. 

The maximum power measurement is 
that amount which causes circulating 
water in the water load to release dis- 
solved gases due to heat at about 60 
degrees Centigrade (140 degrees Fah- 
renheit). Beyond that point, error can 
increase due to gaseous bubbles in the 
water system. If necessary to measure 
power beyond that point (500 watts 
average), it becomes advisable to do 
so by increasing the flow rate rather 
than by permitting the temperature to 
rise further. 

There are several home-made calori- 
meters in existence but they are normal- 
ly permanent installations and usually 
depend on thermocouples for the opera- 
tion of a meter. Except for calorimeters, 
it has not been convenient to measure 
power to an accuracy much better than 
plus or minus about ten per-cent in 
practice. Such techniques will continue 
to be used for the present in measuring 
low klystron power. Prior to the avail- 
ability of the microwave calorimeter, 
most systems have been checked on the 
basis of relative measurements or in- 
dications rather than direct measure- 
ment of absolute power in actual watts. 

The first commercial calorimeters 
were developed in late 1948 by the 
firm of DeMornay Budd Inc. of which 
the first two were supplied to the Wat- 
son Laboratories of the Air Material 
Command. Subsequent production in- 
volving minor mechanical refinements 
is steadily being adopted by various 
laboratories and activities of govern- 
ment and industry. 

The obvious and direct measurements 
that it is possible to obtain by means 
of microwave calorimetry assure its 
adoption as an approved and simple 
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means of verifying the performance of 
microwave equipment involving appre- 
ciable power. It should facilitate the 
development and optimum performance 
of radar and other microwave equip- 
ment. 

Development work is continuing to 
also adapt this technique to lower fre- 
quencies where coaxial cable is neces- 
sarily employed in lieu of wave guides 
because of physical considerations. This 
involves placement of the water load 
inside coaxial cable of the larger sizes 
instead of in a wave guide. The results 
will then be comparable to what is 
currently enjoyed on the wave guide 
frequencies. 
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EMULSIONS 


FOR 
INSULATING and WATERPROOFING 
of ELECTRICAL and 
RADIO COMPONENTS 


Also for 
CONTAINERS and PAPER 
IMPREGNATION 


® 
FUNGUS RESISTANT WAXES 
* 


ZOPHAR WAXES and COMPOUNDS 
Meet all army and navy 
specifications if required 


Inquiries Invited 


ZOPHAR MILLS, nc. 
FOUNDED 1846 
122 — 26th ST., BROOKLYN, N. Y. 


A MUST Book for 


Everyone Interested in 


By 
SAMUEL FREEDMAN 
Commander S(E)T, USNR 


506 Pages of Facts! 


MECHANICS—EQUIPMENT—APPLICATIONS 


with studies of actual installations 


No radio man’s technical library can be without this 
complete text on two-way radio. TWO-WAY RADIO 
covers the mechanics and applications of two-way radio 
for all forms of fixed, mobile and portable communica- 
tion. It is written in non-mathematical form and _ in 
language easily understandable by users or intended users 
of this type of equipment. An excellent guide for service- 
men and radio amateurs, as well as engineers, executives, 
and planners who are interested in a detailed analysis 
of the applications and equipment in this field. 


Answers all questions 


TWO-WAY RADIO gives concrete answers to your practical 
questions: How is it used? What are the potentialities of two-way 
communication? Is it efficient? Is it economical? What types are 
best suited for specific uses? What are the technical requirements? 
What are the licensing regulations? Here, in accurate, complete, 
and useable form is the data you need for these and a host of 
other pertinent questions—the basic technical information which 
will enable you to keep pace with the fast-coming developments 
in two-way radio communication. 


Graphically illustrated 


Included in TWO-WAY RADIO are 87 informative illustrations— 
charts, diagrams, and photographs of equipment and installa- 
tions, carefully chosen by the author to illustrate his twenty 
chapters of text material. 

‘The opening chapters are devoted to planning of two-way radio 
and details of equipment, power supply, mobile and fixed stations, 
and proper antenna systems. Then follows a detailed analysis of 
AM and FM equipment, radio and guided carrier systems, and a 
full discussion of microwaves. Latter chapters describe two-way 
radio communication as used by railroads and police, fire, highway 
and forestry services; also marine and aeronautical applications, 
and personal use by radio amateurs and private citizens There is 
ample information on maintenance, repair, and trouble shooting, a 
full chapter on licenses and regulations, and a description of 
typical installations by states, communities and border patrol. 


Price $5.00. Use convenient coupon 
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with full return privileges 


LIFF-DAVIS PUBLISHING COMPANY 


185 North Wabash Avenue, Chicago 1, Ill. 
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Fully Illustrated! 
Charts, Diagrams! 
Photographs! 


This Book Tells You—— 


How two-way radio functions Advantages of microwaves 


and basic equipment tused How two-way radio is used 
How to plan for two-way in transportation and public 


radio installation services. 


Components and operation How it may be used in pri- 


of mobile and fixed stations vate life by amateurs, doc- 


tors, farmers, vacationists, 


Constructional and equip- 
A etc, 
ment details of Frequency 


Modulation and Amplitude How to maintain and repair 


Modulation installations two-way radio equipment. 


MAIL THIS COUPON TODAY 


ZIFF-DAVIS PUBLISHING COMPANY 
185 North Wabash Ave., Chicago 1, Illinois 


I am enclosing $5.00 (check or money order) for which 
please send me one copy of TWO-WAY RADIO. I under- 
stand that I may return book within five days for full 
refund if Iam not entirely pleased. 
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NOW! T.A.C AGAIN SCOOPS THE INDUSTRY! 


TeLEVISION 
ASSEMBLY GU. 


Subsidiary of 


SNAIDER TELEVISION CORPORATION 


DIRECT VIEW AND 


PROJECTION 


T.A.C. "CHAMPION" 
12”-TUBE DIRECT VIEW 


BIG 74 Square Inch Picture without lenses or 
gadgets. Exclusive T.A.C. designed handsome, 
modern-styled Select-Grain Cabinet in Walnut, 
Mahogany or Blonde. 30 Tubes, including BIG 
12-inch Picture Tube. Manufactured by the na- 
tionally accepted Leader in Custom-Built Tele- 
vision. Licensed by Radio Corporation of Amer- 
ica. The ideal home Television and FM Re- 
ceiver! Remarkable performance and value! 
A miracle of Television engineering as well as 
a rich, beautiful furniture piece. 


LIST 425 PLUS INSTALLATION 


IN BLONDE $435.00* 
“AUDITORIUM" 520 SQ. IN. 
PROJECTION TELEVISION 


Optical system by 
Bausch and Lomb 
and Eastman Ko- 
dak. 37 tubes. 12” 
High- Fidelity 
Speaker. 20” by 
26” screen for BIG- 
GER-THAN-LIFE- 
SIZE, bright, 
steady, clear pic- 
tures. Can be 
viewed by an 
audience as large 
as 750 people. 
For home recrea- 
tion rooms, institu- 
tions, schools, 
clubs, commercial 
establishments 
and offices. 


1495" 


PLUS INSTALLATION 


June, 1949 


Combination TV 
and ALL FM Sets 


DuMont Inputuner for continuous 
tuning of ALL TELEVISION and 
ALL FM channels with utmost 
sensitivity and stability. 


Exclusive T.A.C. 
“ViVIDeo” Feature 


PAT. PENDING 


Renowned I.F. Picture and Sound 
Strip with 514 stages of Cathode- 
Coupled Grounded-Grid Video 
ILF. Amplification that brings 
television reception to a new 
high standard of quality. 


FREE! 


Complete Service Data Manual 
SB-1 on the “VIVIDeo” feature, 
contains all information needed 
to thoroughly understand and 
service this unique high-gain I.F. 
Strip. Write for it today or ask 
your local jobber for it. 


“Studio Quality 
Picture” 


Until you've seen and enjoyed 
T.A.C.’'s “Studio Quality Picture” 
you haven't really viewed tele- 
vision at its best. Here is a new 
standard of video quality. It’s a 
NEW KIND of picture and we 
know you will agree it’s the best 
yet. 


Finest Obtainable 


Components 


Combination of RCA, DuMont 
and highest rated nationally ad- 
vertised components. 


AMERICA’S GREATEST 
TELEVISION VALUE 
PER SQUARE INCH 


OF PICTURE! 


GUARANTEE 


All T.A.C. receivers and their 


components are of the highest 
quality and are guaranteed 
under the Standard RMA 
Guarantee. 


Builders of America’s Finest 
Television Kits Now Offers— 


COMPLETED SETS! 


T.A.C. "SPORTS-VIEW" 
15”-TUBE DIRECT VIEW 


128 Square Inches. Amazingly bright, steady and 
clear! 30 tubes, including BIG 15” Picture Tube. 
Large 12” Heavy-Duty PM Speaker for fidelity sound. 
Licensed by Radio Corporation of America. Manu- 
factured by the nationally accepted Leader in Cus- 
tom-Built Television. Leatherette covered cabinet in 
choice of colors. Perfect for commercial installations 
and all large audience viewing. Special—Controls 
under Lock and Keyl 


LIST $ ‘ 
PLUS INSTALLATION 


DISTRIBUTED THROUGH NATIONAL 


PARTS DISTRIBUTORS ‘ 


DISTRIBUTORS! DEALERS! WRITE FOR 
LITERATURE AND CONFIDENTIAL 
PRICE INFORMATION TODAY! 


(eLeVISION 
AdseMaLY GL 


Subsidiary of 


SNAIDER TELEVISION CORPORATION , 


540 BUSHWICK AVE. 
BROOKLYN 6, N. Y. 


*5% Higher West of the Mississippi. 
Prices subject to change without notice. 


Centralab Announces the 


New KOLORDISK (BC) HI-KAP... 


is Smaller 
than a Dime 


RADIO & TELEVISION NEWS 


WHAT IT is! Centralab’s amazing new 


Kotorpisk BC Hi-Kap is a versatile, dependable disc-type 
capacitor — seven times smaller than ordinary capacitors of 
similar capacity. Just 19/32 of an inch in diameter and .174 
inches thick, it’s actually smaller than a dime. And you'll 
like KOLoRDIsK’s sturdy construction as much as its minia- 
ture size. The new Kotorpisk BC Hi-Kap is made of 
metallic silver electrodes, bonded to a sturdy disk of tough 
Ceramic-X whose tensile strength is 3000 pounds per sq. in. 
In addition, KoLorbDISsK’s minimum capacity is guaranteed 


WHAT IT DOES FOR YOU! 


Centralab’s new KoLorpisK BC Hi-Kap is just what you 
need to replace obsolete, old-type by-pass or coupling capac- 
itors. Its fine, sturdy Ceramic-X construction gives you ex- 
ceptional mechanical stability . . . eliminates the possibility 
of shorts, opens or intermittent operation, There’s no doubt 
about it — when you use Centralab’s KoLorDIsK BC HI- 
Kap, you'll agree it’s rugged and efficient, Yes, you'll find 


Kolordisk (BC) Hi-Kap 


to .005 mmf. Yes — when you use this reliable new capaci- 
tor in your work, you'll agree its positive low internal in- 
ductance makes KoLorpisk ideal for TV, AM, FM, HF 
and AF circuits . . , just the capacitor you need for VHF and 
UHF applications, too. What's more, with KoLorpiskK 
there’s no mistaking capacity values. The complete value is 
clearly stamped on each capacitor, And, to make recogni- 
tion simpler, the first digit of each CRL Ko.oropisk’s ca- 
pacity is accurately indicated by the capacitor’s red, brown 
or green body color. 


KoLorbDisk will give you years of dependable service . . . 
service that will match the life expectancy of any unit on 
which it’s installed. For all the facts on the KoLorpiskK 
BC Ht-Kap — the best capacitor, see your Centralab Dis- 
tributor. Or write for Bulletin 42-16, 


(Note: Kotorpisk BC Hi-Kaps are not recommended for 
resonant or tuning applications.) 


Ask Your Distributor for These CRL Parts 


CONTROLS 

Mopet “M” for voltage-divider, an- 
tenna shunt and “C” bias control, 
tone control, AF grid control. Model 
“1” for all miniature applications; 
rated at 1/10 watt, actually smaller 
than a dime. MODEL “R”, wire 
wound, for voltage divider, antenna 
shunt, “C” bias, AF grid or tone 
control circuits, 


SWITCHES 


Rotary for band change, meter, in- 
tercom Circuits ; made in ceramic and 
phenolic models, ROTARY SPRING 
RETURN for meter selection, inter- 
com, phono-radio applications. 
Mepium Duty for band changing 
in low power exciter- transmitters 
and receivers. LEVER ACTION for 
for intercom, speaker, microphone 
and other applications, 


CAPACITORS 


TC Hri-Kaps for correcting temper- 
ature drift in TV, FM, AM, VFO 
circuits. BC Hi-Kaps for by-pass and 
coupling applications in non-reso- 
nant, TV, AM, FM, AF, HF, VHF 
and UHF circuits, H1-Vo-Kaps for 
TV power supplies, CERAMIC TRIM- 
MERS for padder application in TV, 
AM, FM and HF circuits. 


Division of GLOBE-UNION INC., Milwaukee 


July, 1949 
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INDUST 


RUFUS SCHAGER, a tool and die maker 
for Sylvania Electric Products, Inc., 
was awarded $3950.00 for his sugges- 
tion for improving small metal parts. 
This is the highest award yet made by 
the Emporium, Pa., radio tube plant, 
and according to J. C. Farley, general 
manager, the idea received the top 
award because it has materially re- 
duced shrinkage in radio tube produc- 
tion, increased production, and short- 
ened the time required for a basic 
small parts operation. 

The suggestion system was started 
in Sylvania plants seven and a half 
years ago, and since then, $18,594.00 
has been paid for 809 ideas adopted. 

* * * 


HAROLD HEINDEL, associated with the 
Andrea Radio Corporation for twenty- 
five years, has been: appointed secre- 
tary of the organization. 

Mr. Heindel, an outstanding figure 
in the development of both radio and 
television, was responsible for design- 
ing the first radio speakers for the 
Andrea radio sets. 

Along with his new duties, Mr. 
Heindel will continue in his capacity 
of Chief Engineer for the corporation, 
manufacturers of the Andrea “sharp 
focus” television sets. 

* * * 
WARD LEONARD ELECTRIC CO., Mount 
Vernon, New York, announces that its 
general office has been moved from 
the factory building at 31 South St. to 
a new office building at 115 S. Mac- 
Questen Parkway, Mount Vernon, 
New York. TINNERMAN- PRODUCTS 
INC. has moved its New York district 
office from 620 Lexington Ave., New 
York City, to new and larger quarters 
at 75 Roseville Ave., Newark, New 
Jersey. 
* * * 

MICHAEL L. KAPLAN is president-elect 
of the newly formed Television Manu- 
facturers’ Associa- 
tion, which is now 
officially incorpo- 
rated under the 
laws of New York 
State. 

Mr. Kaplan, who 
is also president of 
Sightmaster Corpo- 
ration, made the 
announcement after the initial meet- 
ing of the group. Ways and means by 
which the TV industry’s service to the 
public can be bettered and increased 
are among the aims of TMA. The 
members realize that success in busi- 
ness is dependent on the public, and 
therefore the association will aim to 
reform and prevent abuses which have 
hurt the industry, such as the misuse 
of technical information employed to 
confuse and mislead the public. 


Since the initial meeting of TMA, 
there has been steady activity in the 
group, and Mr. Kaplan has been con- 
tacted by many firms who report that 
an organization such as this has long 
been needed in the industry, and who 
have expressed their full support. 

* * * 
EVERETT GILBERT has been promoted to 
the position of vice-president of en- 
gineering at the 
Radio Frequency 
Laboratories, Inc., 
Boonton, N. J. 

Mr. Gilbert,a 
graduate of the 
University of Colo- 
rado, although only 
28 years old, has 
been special proj- 
ects engineer since 1945 and was pre- 
viously with General Electric Com- 
pany as a member of a development 
group on the Manhattan Project. His 
accomplishments at RFL include de- 
velopment of a new electronic metal 
detector for industrial processing lines. 
He is a member of several engineer- 


ing societies, including IRE. 
* * * 


EDWIN J. SHERWOOD has been ap- 
pointed television promotional man- 
ager of Admiral Corporation, his prin- 
cipal duty will be to conduct, in co- 
operation with Admiral regional sales 
managers, television sales training 
programs for distributors in the pres- 
ent thirty-five TV markets, as well as 
for those distributors in markets 
where television is just around the 
corner. DR. ROBERT L. JOHNSON, pres- 
ident of Temple University, is a newly 
elected director of the Avco Manufac- 
turing Corporation. DR. JOHNSON is 
a trustee of the International YMCA, 
and is affiliated with many educational 
and charitable organizations; he was 
recently named chairman of the Citi- 
zens’ Committee to press for favor- 
able action on the proposals of the 
Hoover Commission. R. T. PENNOYER 
will succeed the late R. O. Podg as 
manager of the General Electric Com- 
pany’s Buffalo tube works. He will 
be concerned mainly with the man- 
ufacture of television picture tubes, 
the chief product of the company’s 
Buffalo plant. Lear, Incorporated, at 
the annual meeting of stockholders, 
elected three new directors: HAROLD 
R. BOYER of Detroit, Mich., COL. 


THOMAS N. BELSHE, Lear’s represent- - 


ative at Washington, D. C.; and O. C. 
HALL of Grand Rapids, Mich. The 
recent appointment of JAMES J. SUTH- 
ERLAND as general manager of the 
Electronics Division of Sylvania Hlec- 
tric Products, Inc., was announced by 
H. Ward Zimmer, vice-president. To 
meet the demands of increased pro- 
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“FINEST, UP-TO-DATE,” 
TRAINING COURSE 
USED IN MANY SCHOOLS 


“The radio training course is 
the finest up-to-date easy to 
understand course. . This 
course outlines practical work. 
We are using this course’ in 
our Topeka High School. It is 
wonderful.” Henry Ward, Jr., 
622 Filmore St., Topeka, Kans. 


WORTH MUCH MORE 


“You should get more money 
for your Course. The first week 
I studied it, I made $10.00 re- 
pairing sets. I built my own 
test outfit from details given in 
this course. I have repaired 100 
radios to date. . . .” 

Signed: Robert C. Hammel, 


120 W. 13th, Davenport, Iowa. ; 
ideas. 


I COMPLETED COURSE 
IN ONLY 8 WEEKS 


“T am very satisfied with the 
course. When I was at the 
twelfth lesson I started repair- 
ing radios. It took me two 
months to master your course.”’ 
From a letter written by Roger 
Langlois, 1679 Poupart St., 
Montreal, Canada. 


Characteristics, 


MODERN, UP-TO-DATE 


“Your course is modern and 
up-to-date, There is not one page 
in the whole course which any- 
one can afford to miss. Your 
course started me on the road to 
a well paid job and has repaid 
me many times.” Charles Als- 
pach, 433 Elm St., Reading, Pa. 


Accuracy, Graphs, 


and T-V topics. 


New, giant volume 
of 1948 Television 
factory data covers 
every popular make. 
Gives description of 
circuits, pages of test 
patterns, response 
curves, alignment 
facts, oscilloscope 
waveforms, voltage 
charts, service hints, 
many diagrams in 
the form of double- 
spread blueprints, 
test points, every- 
thing to bring you up 
to date and make you 


expert in T-V re- 
pairs. Large size: 
8%x11”, manual 
style binding, § 
flexible covers, 
price only’ s..%% 5. 


e e 
1947 F.M. and Television Manual 
_ Manual of instructions for trouble-shooting, repairing, and 
alignment of all popular 1947 F.M. and Television sets. Covers 
every popular make; includes F.M. tuners, AM-FM combina- 
tions, and all types of T-V receivers. This is the material you 

need to adjust and fix any modern F.M. and T-V set. 
Data on 192 large pages, 814%4x11”. Sturdy, manual style $2 

Reo Tas DEI CO ONT Y 6% eicck oa aie wwe sl eho wis lwiste Wielete wales 

SIMPLIFIED RADIO SERVICING 
New, revolutionary different comparison tech- 
nique permits you to do expert work on all radio 
sets. Most repairs can be made without test 
equipment or with only a volt-ohmmeter. Many 
simple, point-to-point, cross reference circuit sug- 
| gestions locate faults instantly. Covers every ra- 

dio set—new and old models. Over 1,000 
service hints, 63 job-sheets, 26 large trou- $ 50 
mY ble-shooting blueprints. 114 tests you can fie 
make using a 5¢ resistor. Complete....... 
Post-War Automatic RECORD CHANGERS 

Service expertly all modern (1945-48) record changers. In- 
cludes every popular make. Just follow simplified factory in- 
structions to make needed adjustments and repairs. Hundreds 
of photographs and exploded views. Large size: 814%x1l S 50 
inches; 144 fact-filled pages. At your radio jobber or 1°° 
postpaid, special bargain price, only.... 
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Supreme Publications 


June, 1949 


television, recorders. 


A.C., 


1948 TELEVISION 


RADIO COURSE 


AMAZING BARGAIN OFFER 


Here is your chance to take advantage of the most sensa- 
tional offer in radio education. 
of lessons you have all the topics covered by the best $150.00 
radio correspondence course. Learn important fundamentals. 
Speed-up radio servicing. 
thousands of repair hints, pages of practical short-cuts. 


RADIO TRAINING FOR HOME-STUDY 


This practical home-study course will show you how to re- 
pair all types of sets faster and better, tell you how to open 
your own shop and run the business. 
illustrated, interesting to read, easy to understand and ap- 
ply. No special previous knowledge is needed. The early 
lessons explain important principles. 
test equipment, trouble-shooting, circuit tracing, 
television, and every important topic of radio. 


SERVICING METHODS SIMPLIFIED 


Learn new speed-tricks for radio fault-finding, 
case histories, servicing short-cuts, extra profit 
Included are many large lessons on the 
use of regular test equipment, explanation of 
signal tracing, oscilloscope, transmitters, P.A., 
Let this information save 
for you enough time on a single job to pay the 
full price of $2.50 fcr the complete course of 22 
money-making lessons. 


SOME OF THE TOPICS 
Circuits, Auto Sets, P.A., Tube 
Fidelity, 
Using Charts, Amplifiers, Track- 
ing, I.F., Phase, T-V, Reactance, 
Impedance, Modulation, A.V.C., 
Photo-cell, Review Questions, 
Crystals, Test Equipment, 
Meters, Analyzers, Tube 
Testers, Signal Tracing, 
Oscilloscope, Ohmmeters, 
and 
hundreds of other radio 


IN MANUAL FORM 


50 


In this large course-manual 


Includes hundreds of circuits, 
COMPLETE 


SPECIAL OFFER 
READ THE DETAILS 


The lessons are well 


Other lessons cover 


EASY TO UNDERSTAND AND APPLY 


The practical lessons making up this course-book are 
easy to follow and apply to actual radio jobs. Hun- 
dreds of radio facts that puzzled you will be quickly 
cleared up. You will find yourself doing radio repairs 
in minutes instead of hours—quickly finding the faults 
or making needed adjustments. Every new radio de- 
yelopment of importance and thousands of time-saving 
radio facts are packed into this complete course- 
manual, 


SATISFACTION GUARANTEED 


Use the ‘‘no-risk’’ coupon at the bottom of this page to 
order the complete Course for a 10-day examination. 
Look over the lessons, read a few sections, apply some 
of the hints to a few service jobs. Only then decide to 
keep the lessons at the bargain price of $2.50 (full 
price), or return the material and receive a cash re- 
fund. Like other Supreme Publications listed below, 
this Course is available to you without risk, on @ 
10-day, satisfaction guaranteed, trial basis, 


1926-38 


1949 


1948 1947 1946 1942 1941 1940 1939 
NEW MOST-OFTEN-NEEDED RADIO DIAGRAMS DIAGRAMS 
Manual] Each manual has between 192 and 208 pages of diagrams $2 240 Pages 
$2.50 land service hints; large size, 82x11”. Price, each...... «lI Price $2.50 


. You can speed-up and simplify radio repairs with Supreme 
Publications manuals. Service all radios faster, better, easier, 
save time and money, use these most-often-needed diagram 
manuals to get ahead, earn more per hour. For the remark- 
able bargain price (only $2 for most volumes) you are as- 
sured of having in your shop and on the job, needed diagrams 
and other essential repair data on 4 out of 5 sets you will 
ever service. Every popular radio of all makes, from old- 
timers to new 1949 sets, including F.M. and Television, is cov- 
ered. Clearly printed circuits, parts lists, alignment data, and 
helpful service hints are the facts you need to be an expert 
in radio servicing. Save hours each day, every day, begin to 
earn more by making repairs in minutes instead of hours. 
Let these manuals give you diagrams for 80% of all sets. 
There is no need to spend large sums for bulky, space-wast- 
ing manuals of other publishers, or to buy additional draw- 
ings every few weeks; be wise, use SUPREME Manuals to 
get the most in diagrams and service data for the smallest 
cost. Select manuals wanted and rush “no-risk” coupon. 


a 


NO RISK TRIAL ORDER COUPON 
SUPREME PUBLICATIONS, 3727 W. 13th St., Chicago 23, ILL. 


(] 1949 Manual, $2.50 
C 1948 


Ship manuals checked on 10-day trial under your 
guarantee of satisfaction or money back. 


CO Radio Servicing Course-Book........+..... $2.50 | LJ 1947 PRICED 
(7 1948 Television Servicing Manual.......... 3.00 | LJ 1946 AT ONLY 
(0 1947 F.M. and Television Manual......... 2.00 | C) 1942 $2 
OJ Simplified Radio Servicing..............+. 1.50 | [) 1941 
0 Post-War Record Changers............++ 1.50 | [) 1940 EACH 
(11 am enclosing $.00.......2.4). , send postpaid. C) 1939 
CO Send C.0.D. I am enclosing $.............- deposit. | (1) 1926-1938 — $2.50 
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GUARANTEED 
ACCURACY 


Rxs PROVIDE 
ELIABILITY ..., 


All Burlington instruments are calibrated 
with precision laboratory standards, 
which are periodically checked against a 
prime standard. All ranges AC and DC 
available in rectangular or round case 
styles and are guaranteed for one year 
against defects in workmanship or ma- 
terials. 


Refer inquiries to Dept. K-59. — 


TELEVISION RECEPTION PROBLEM —No. 4 of a series 


REDUCING ‘’SNOW”’ OR IGNITION EFFECTS 


The Workshop’s Super-High-Gain, 
Six-Element Arrays will furnish strong, 
clear and snowless pictures even 
when weak signals have to compete 
with local electrical disturbances. 
This is due to the exceptionally high 
signal-to-noise ratio... the result of 
its sharp directional pattern coupled 
with the use of shielded coax line. 


Send for the new Workshop TV Catalog (No. 49) 


THE WORKSHOP ASSOCIATES, inc. 


Specialists in High-Frequency Antennas 
62 NEEDHAM STREET, NEWTON HIGHLANDS 61, MASSACHUSETTS 


duction at Workshop Associates, Inc., 
Newton Highlands, Mass., FRANK O. 
STAVES has been appointed to the po- 
sition of plant superintendent, bring- 
ing to his new post many years of ex- 
perience in the field of plant manage- 
ment. 
* * * 

FLOYD MAKSTEIN has been named 
television field engineer for Emerson 
Radio and Phono- 
graph Corporation 
and will serve as 
adviser to Hmerson 
d.i-s‘trd-pAltoens 
throughout the 
country on televi- 
sion servicing and 
installation proced- 
ures. 

Mr. Makstein joined Emerson Radio 
in January, 1945, upon his release 
from the armed services. For several 
years he worked with the television 
engineering staff and then was as- 
signed to the company’s subsidiary, the 
Emerson Television Service Corpora- 
tion, working on the development of 
the service organization. 

In rejoining the national manufac- 
turing organization, Mr. Makstein will 
introduce an educational program for 
technical personnel of both distrib- 
utors and dealers. 

* * * 
EUGENE B. LUCAS, well known to the 
radio industry, has been appointed 
sales manager of Walco, Inc., maker 
of Walco standard and micro-groove 
phonograph needles, Tele-Vue_ lens, 
and Walco Television Filters. YOUNG 
& MYERS, 539 Jewel Ave., Kirkwood 
22, Mo., will be the sales representa- 
tives in Eastern Mo. and Southern Il- 
linois for the line of resistors, con- 
trols, and resistance devices made by 
Clarostat Mfg. Co., Inc., of Dover, 
New Hampshire. ALBERT M. BAEHR 
is the new sales representative in 
Ohio for C. P. Clare & Co., Chicago 
relay manufacturer; his offices will be 
at 11621 Detroit Ave., Cleveland 2, 
Ohio. With the addition of the NEAL 
BEAR CORPORATION of Peninsula, 
Ohio, and ED OSSMANN, Rochester, 
New York, Hermon Hosmer Scott, 
Inc., will attain virtually complete na- 
tional sales representative coverage. 
They will serve jobber and industrial 
accounts throughout their respective 
territories. The appointment of ROY 
BOSCOW as general sales manager 
was announced recently by the Mag- 
navox Company. Mr. Boscow brings 
to his Magnavox position much valu- 
able experience acquired while serv- 
ing in responsible capacities with 
various large corporations. Motorola, 
Inc., Chicago has appointed ELLIS L. 
REDDEN as its director of advertising 
and sales promotion. Mr. Redden has 
acquired a good deal of background in 
his field, having served in that capac- 
ity with Borg-Warner, McCann-Erick- 
son, and latterly, with the Avco Man- 
ufacuring Corp. ROBERT C. HOFF- 
MAN has been transferred from indus- 
trial engineer to Chicago distributor 
(Continued on page 148) 
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TV Offers YOU Good Pay, Security and Bright Future 


CREI On-the-Job Training Can Give You the Technical Ability to 
Step Ahead of Competition and Get the Better Job You Want 


be remembered that all new electronic developments have 
their roots in past techniques. That’s why your own radio 
experience is so important and worth while when coupled 
with modern CREI training. You will find CREI basic and 
helpful right from the start. You will learn about and under- 
stand such subjects as: Optics, Pulse Techniques, Deflection 
Circuits; RF, IF, AF and Video Amplifiers; FM; Receiving 
Antennas; Power Supplies; Cathode Ray, Iconoscope, Image 
Orthicon and Projection Tubes; UHF Techniques, Television 
Test Equipment, etc. 


ET IN and get ahead in Television! You can make your 
own opportunity if you start preparing now. No need to 
tell you how fast Television is expanding—or, of the great 
number of jobs that are being created. One of industry’s 
leaders predicts: 1 Million Persons in TV- within 4 Years! 
He estimates 12 Million TV sets by 1953—40 Million by 1958. 


If you are now in radio, and wish to get in Television, CREI 
offers the very training you need to go after—and get— 
a good TV job. 


CREI can show you the way with convenient spare-time 
study at home that gives you the up-to-date technical back- 
ground and understanding you must have for Television. 
CREI courses are designed to give you a thorough grounding 
in basic principles and take you step-by-step through the 
more advanced subjects of TV and its related fields. It must 


VETERANS: crei TRAINING AVAILABLE UNDER 
G.I. BILL. FOR MOST VETERANS JULY 25, 1951, 
IS THE DEADLINE — ACT NOW! 


If you have had professional or amateur radio ex- 
perience and want to make more money, let us 
prove to you we have the training you need to 
qualify for a better radio job. To help us answer 
intelligently your inquiry—please state briefly your 
background of experience, education and present 
position. ; 


Capitol Radio 
Engineering Institute 


An Accredited Technical Institute Founded in 1927 


Dept. 116A, 16th and Park Road, N. W., Washington 10, D. C. 
Branch Offices: New York (7) 170 Broadway ® San Francisco (2) 760 Market St. 


June, 1949 
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Don’t wait another day. Television won’t wait for you. 
In all our 22 years of association with professional radiomen 
we know that the man who acts promptly is the man who 
succeeds. The facts about CREI, our courses, and what we 
can do for you, are described in our 32-page booklet. It is 
well worth reading. Send for it now. 


MAIL COUPON FOR FREE BOOKLET 


CAPITOL RADIO ENGINEERING INSTITUTE 

16th & Park Road, N. W., Dept. 116A, Washington 10, D. C. . 
Gentlemen: Please send your free booklet, ‘““‘Your Future in the 
New World of Electronics,” together with full details of your 
home-study training. I am attaching a brief resume of my 
experience, education and present position. 


Check field of greatest interest: 


CL) PRACTICAL TELEVISION ENGINEERING 
C) PRACTICAL RADIO ENGINEERING CI TELEVISION, FM & ADVANCED AM 


{] AERONAUTICAL RADIO ENGINEER- SERVICING 

ING (CU ADVANCED ELECTRONICS COMMU- 
CI) BROADCAST RADIO ENGINEERING NICATIONS 

(AM, FM, TV) [ RADIO-ELECTRONICS IN INDUSTRY 
Uae 0 GO ee al aca LRG CES eR Se ts Se De ea nS Di ame 
RM MA DY Meet AOR ee SS 7 ae eS See er ee ee ee 
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CL) | AM ENTITLED TO TRAINING UNDER G. |. BILL. 
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ITH television racing ahead to new records 

in popularity—to ever higher figures in 
dollar volume—choice of picture tubes takes pri- 
ority with designers and builders of receivers. 
The picture tube is the heart of the TV set. Cost, 
picture size, brightness—these must be carefully 
weighed in the light of the particular market at 
which a new receiver is aimed. 


Good news to designers is G.E.’s introduction 
of the two tubes shown here. One—the 84-inch 
type (8AP4)—dovetails with requirements of the 
low-priced receiver market where costs must be 
scrutinized down to the last penny. The 124-inch 
aluminized tube (12KP4) matches the needs of 
that field of sale—also large—where picture size 
and quality come first. 


Both tubes are G-E-designed to embody to- 
morrow’s advanced engineering concepts. Both 
tubes are G-E-built to highest precision standards 
of quality! 


BAP4 12KP4 
Max bulb diameter 811/16 inches 12 9/16 inches 
Min useful screen diameter 734 inches 11 inches 


Heater voltage 6.3 ¥ 6.3 v 


Heater current 0.6 amp 0.6 amp 
Focusing method magnetic magnetic 
Defiecting method magnetic magnetic 
Deflecting angle {approx} 54 degrees 54 degrees 
Screen fluorescent color white white 
Over-all length 14/2 inches (max) 18 inches (max) 
Bulb contact metal-cone lip J}~2) 
Base B7-51 B7-51 


MAX RATINGS, DESIGN-CENTER VALUES 


BAP4 12KP4 
Anode voltage 10,000 v 12,000 ¥ 
Grid No. 2, voltage none 410 v 
Grid No. 1, voltage —125-v —125 ¥ 


TYPICAL OPERATING CONDITIONS 


SAP4 12KP4 

Anode voltage 9,000 ¥ 11,000 v 

Grid No. 2, voltage none 250 ¥ 

Grid No. 1, voltage for cut-off —45 v —45 ¥ 
Focusing coil current, 

d-c {approx) 120 ma 135 ma 


NOTE: on Type 8AP4, the electron gun is designed for use with an external ion-trap magnet. 
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=A 12-inch cathode-ray tube, all-glass 


construction. Aluminized screen. Offers the brightest picture— 
93 percent brighter (average) than a standard tube at 11,000 
volts! Offers a big picture—95 square inches when the entire 


Size; responsibility; wide facilities for research, for 
manufacture—these identify a top source of supply for 
any manufactured article. Your source for picture tubes 
need be no exception. General Electric is actively en- 
gaged in every phase of television—has pioneered many 
important TY developments—brings to each tube type 
the knowledge gained from designing and building 
numerous other products in this field in which G-E leader- 
ship is acknowledged. 

G-E tube engineers are ready at all times to consult 
with you on technical problems relating to the application 
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tube face is scanned; 75 sq. in. when standard raster of 3-by-4 
aspect is employed. These areas are nearly half again as large 
as with the popular 10-inch type. ... Here’s the tube for TV-set 
manufacturers who put quality first, who wish to build con- 
sumer acceptance based on superior performance, on a larger, 
brighter, sharper picture. ... Here’s the tube that’s setting the 
pace in 1949 television! 


An 84-inch cathode-ray tube with 
metal-cone envelope. Has plenty of picture area—47 
square inches when the entire tube face is scanned; 
36% sq. in. when standard raster of 3-by-4 aspect is 
used.... Half the weight of an all-glass tube, so ideal for 
small TV receivers that are lifted and moved about.... 
Shortness of tube (14% inches) saves valuable space for 
the cabinet designer ... Requires a simpler, less costly 
circuit, because the 8AP4’s triode construction does 
away with need for a Grid-No.-2 voltage supply. ... 
Low in price, up-to-the-minute in design—a combina- 
tion that’s putting this tube in first place with builders 
of small TV sets. 


of picture tubes to the receiver you may be designing. 
Your phone-call, wire, or letter will bring immediate, 
helpful response. General Electric's distributor-dealer 
facilities for replacing picture tubes in owners’ sets are 
nationwide; your sales outlets and customers can count on 
tube service that is fast and reliable. Specify G-E picture 
tubes for value, quality, owner satisfaction! Buy the best 
for this best new market-—television—that is generously 
rewarding the set builders who serve it well! Electronics 
Department, General Electric Company, Schenectady 5, 
New York. 
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MODEL 


666-R 


$2A°° 


y.$. A. Dealer Net 
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ON HIGH VOLTS 
5000 
1000 
D) 250~. 


Note the special 


features of this New 
handy-size tester 


(1) RESISTANCE RANGES from 0-3000 Ohms (.5 Ohm low RANGES: 
reading) to 3 Megohms, self-contained. Also A.C.-D.C. 
Volts to 5000, 10 ranges; and 3 Direct Current ranges. D.C. VOLTS: 0-10-50-250-1000- 


5000, at 1000 Ohms/ Volt 


(2) ENCLOSED SELECTOR SWITCH, molded construction. 

Keeps dirt out, and retains contact alignment permanently, A.C. VOLTS: 0-10-50-250-1000- 
5000, at 1000 Ohms/ Volt 

(3) UNIT CONSTRUCTION -Resistors, shunts, rectifier, D.C. MILLIAMPERES: 0-10-100, 

batteries are housed in a molded base integral with the at 250 Millivolts 

switch. Direct connections without cabling. No chance 

for shorts. D.C. AMPERES: 0-1, at 250 
Millivolts 

(4) RESISTORS are precision film or wire-wound types, each OHMS: 0-3000-300,000. 


in its Own compartments (5k Sii- oaks 8 ANCE Stele eta eee Pes ei og Meee (20-2000 at center scale) 


(5) BATTERIES EASILY REPLACED~-Positive grip coil MEGOHMS: 0-3 : le) 
spring assures permanent contact. Makes replacement of = 3 =~—-*-*- (20,000 Ohms center scale 


batteries a simple procedure. (Compensated Ohmmeter circuit for 


greatest accuracy over wide battery 
voltage variations. ) 


(6) STREAMLINED STYLING. Handsomely designed, pock- 


et-size case. Only two controls, both flush with panel. 


For Detailed Information 
See your Radio Parts Distributor or write... 


TRIPLETT ELECTRICAL INSTRUMENT COMPANY ° BLUFFTON, OHIO, U.S.A. 


In Canada: Triplett Instruments of Canada, Georgetown, Ontario 
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By 
MAJOR CHAS. E. SPITZ. 
WT7JIHS 


Radar Dept., Keesler Air Force Base, Miss. 


Complete radar training— 
from basie principles to 
actual working experience 
—is covered at the Keesler 


Air Foree Base in Biloxi. 


famous for its shrimp, “place of 

worship” for the followers of 
Izaak Walton, and general vacation 
land for people who like to bask in its 
sunny breezes, is the site of one of the 
Air Force’s large technical schools. 
Keesler Air Foree Base, one of the 
finest of the Air Force Training Com- 
mand Installations, is also the home 
of Radar Training. : 

One of the bright spots of the ARRL 
Delta Division Convention, held at Bi- 
loxi, Mississippi, on September 19 to 
21, was the tour of the Radar De- 
partment with its whirling antennas, 
crackling sparks, and flashing oscillo- 
scopes. 

Radar, of course, is no longer one of 
the dark secrets of the past and much 
has been published on the subject; 
however, radar does exemplify some 
phases of radio at its peak efficiency, 
and every radioman who has had radar 
training has found. his radio knowl- 
edge vastly strengthened. Radar an- 
tennas are of extremely high gain 
(and rotary, of course, as in the best 
amateur technique), receivers have 
such high gain and so low a signal- 
to-noise ratio that even some of the 
tubes used were bound to be adopted 
by the radio fraternity, where they 
now grace converters and pre-selec- 
tors in ham shacks throughout the 
country as the “hot” 6AK5 and 6J6, 
and QRM-less frequencies so high as 
to be barely tapped by communica- 
tions people. It might easily be said 
that the commonplace in radar today 
is a view of the future in communi- 
cations. 

Radar training starts with funda- 
mentals, "way back at the beginning, 
both for men. who can’t hook up a 
doorbell and “oldtimers’” alike. For 
the latter, it is a highly desirable re- 
fresher about many things long since 
forgotten, or skipped. For the begin- 
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Student adjusting a 
feedline on an air- 
craft warning radar. 


ner, it represents an introduction into 
the mysteries of electricity and an 
electronics career in the bud. The 
pace is fast, with six solid hours a 
day packed chock full of theory and 
lab; the general theme is to learn 
by doing, but you must understand 
what you do. 

The course for a-general airborne 
or ground radar mechanic is 42 weeks. 
Various specialist courses take dif- 
ferent periods of time, depending on 
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the scope and complexity of the work. 
The study of d.c. with the necessary 
accompanying mathematics starts the 
ball rolling. If you can assimilate the 
material contained in a text such as 
Cooke’s “Mathematics for Electricians 
and Radiomen,” you shouldn’t have 
much difficulty. The student studies 
electrostatics, electrodynamics, and 
the circuit analysis of multiple gen- 
erator and network circuits, magnetic 
induction, motors, generators and elec- 
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What makes the mutivibrateor tick? ahi A Students perform projects in Servo mechanisms. 
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trical measuring instruments whieh 
in turn are mastered before continu- 
ing to alternating current and its be- 
havior in all types of reactive circuits. 


_ Intensive lab work is done where the 


student works projects in alternating 
current circuit analysis, resonance, 
and transformers. Particular empha- 
sis is placed on vector analysis of al- 
ternating current networks and fac- 
tors affecting magnitude and phase of 
circuit currents. 

It gets even more interesting as you 
go along, for at this point electronics 
begins. Electronic emission, vacuum 
tube construction, characteristics of 
gas and cathode-ray tubes are studied 
concurrently with all types of recti- 
fier power supplies and regulators. 
Enough equipment is provided so that 
each student performs experiments on 
each circuit studied, working inde- 
pendently of his classmates during the 
laboratory sessions. Amplifiers and 
oscillators come in for their share of 
scrutiny as do transients and non- 
sinusoidal alternating currents. Lim- 
iters, clampers, and sweep generators, 
common terms to the television peo- 
ple, are also subjects for study. One 
of the more interesting student ex- 
periments in this phase is the deter- 
mination of the effect of coupling, 


_ staggered tuning, and loading of ivf. 


amplifiers. Laboratory exercises in- 
clude tracing one- and two-stage am- 
plifier and oscillator circuits and de- 
termining the effect of variable fac- 
tors on gain, bandpass, frequency sta- 
bility, etc. Using Thévinin’s theorem, 
amplifiers are studied quantitatively 
by breaking down their complicated 
mass to equivalent circuits, which 
makes for ease of understanding and 
learning. 

By now the student feels as though 
he has mastered a good deal, and he 
surely has. An oscilloscope is con- 
structed by each student, and he com- 
pletes this phase of training with fur- 
ther oscilloscope analysis, servo mech- 
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anisms and electronic timers. In the 
conclusion of electronic fundamen- 
tals, the principles of AM and FM 
modulation are studied, together with 
generation, transmission and propaga- 


tion of microwave energy, impedance - 


matching, how to convey the energy to 
the antenna by means of various 
transmission lines, and how to radiate 
it by various forms of antennas in or- 


KEESLER AF BASE 


der to produce desired directive pat- 
terns. 

Six months of intensive work have 
gone into the making of our future ra- 
dar man in order to ground him well 
in basic concepts, and both he and the 
Air Force have reason to be proud of 
his accomplishments so far. In order 
to apply this knowledge, whole sets 
and systems are studied and operated, 
and trouble shooting is practiced for 
periods of eight to sixteen weeks. The 
sets studied range from small, com- 
pact, relatively simple systems, to 
bulky and complex blind landing and 
aircraft warning equipment weighing 
tons and numbering literally hundreds 
of operating tubes and circuits. The 
student is taught to calibrate, tune, 
adjust, inspect, and repair each set 
he is studying. The main objective is 


Students are taught in- 
spection and repair. It 
takes a lot of men to man 
these equipments, and 
for the interested radio- 
man or layman, here 
are horizons unlimited, 


Typical club meeting of the Keesler Air Force 
base amateur radio club. Front row (left to 
right): Ist Lt. Paul W. Ridenour; Mc< or 
Charles E. Spitz, W7JHS; Ist Lt. James S. 
Mays, W5PDS;: S/Sgt. Lawrence K. Hulett: 
S/Sgt. Gilbert Becklin; Capt. James B. Sanders, 
WS5LKI; T/Sgt. Marion T. Atkins: Sgt. Robert J. 
Townsend, Jr.; Mr. Ancil Z, Arseneau, W50PR. 
Rear row (left to right): Capt. B. E. Tillotson, 
WS5SPDW; 2nd Lt. Arvid E. Hamer, W4KJI; lst 
Lt. N. B. Ostrye, WSPDV; WOJG, R. A. Cham- 
pagne, W4KQW; Lt. Col. Francis R. Delaney. 
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Even small, compact, and simple systems are tried. 


Problems in trouble shooting. 


to understand the principles of elec- 
tronics underlying the various circuit 
combinations peculiar to each set, en- 
abling it to do the job for which it 
was designed. Many different types 
of equipments are incorporated into 
the courses, and the student soon 


learns that specialized uses require 
specialized sets. Therefore, with a 
maximum of practical work, equip- 
ments taught are representative of 
those used for altimeters, bombard- 
ment, gun-laying, navigation, weather 
observation, search, height finding, 
blind landing, and air traffic control. 

A typical section of the course deals 
with a simple radar system, such as a 
high-altitude altimeter, and- by means 
of it, introduces the student to the 
kind of maintenance work he would 
be expected to do. This includes train- 
ing on the sort of tools he will have to 
work with, such as test equipments, 
hand tools, and technical manuals. He 
also learns the basic circuits necessari- 
ly incorporated into a simple func- 
tional radar. Stress is placed on how 
these circuits are oriented with respect 
to each other, and the specific way 
these circuits are used to enable them 
to do the job for which they are in- 
tended. Most radars consist basically 
of the units found in the first one stud- 
ied. Typically, these are the power 
supply, synchronizer, transmitter, an- 
tenna system, receiver, indicator and 
control panel. The usual relationship 
of these units to each other is best 
shown by a simple block diagram such 
as the one in Fig. 1, with the indicator 


Fig. 1. Most radars consist basically of the following units: power supply, 
synchronizer, transmitter, antenna system, receiver, indicator, and control 
panel, Block diagram shows the usual relationship of these units to each other, 
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The student is taught to tune, calibrate, and adjust. 


arrows radiating from each source. 

Some equipments are similar to FM 
radio, but because of their use, for ex- 
ample, a typical low-altitude altime- 
ter, they are treated as radar. The set 
studied has widespread popularity, and 
does its job of measuring height above 
the ground so efficiently, it is used in 
a great many types of aircraft and by 
most airlines. One typical radar stud- 
ied may seem rather large for air- 
borne equipment, being a little more 
than a quarter of a ton, and consist- 
ing of no less than nineteen units con- 
nected by seven miles of wire! Other 
courses deal with aircraft warning 
radar. These giants, delicate though 
they be, indicate the movement of air- 
craft, telling of speed, direction and 
height, and some are so large they 
even have their own telephone system. 

It takes a lot of men to handle these 
equipments, and for the interested 
radioman or layman, here are horizons 
unlimited; new circuits, techniques, 
and methods that stir the imagination. 
Here truly are careers awaiting men. 

Recreation facilities are plentiful, 
and the average radio man or amateur 
is interested in the Keesler Air Force 
Base Radio Club, co-sponsor of the 
Delta Division 1948 ARRL Convention. 
Enthusiasm in the club mounts high. 
The clubhouse is a pretty white cot- 
tage, with two 600-watt transmitters, 
a four-element rotary on 10 meters, 
and fixed antennas on other bands. 
Many of the students and school facul- 
ty have their own rigs operating in 
barracks or quarters, and their calls 
are known throughout the world, 
wherever there are amateurs. 

Many graduates leave to become 
well known DX stations, and it is not 
unusual to have D4, KG, and J hams 
arrive as students or instructors, both 
military and civilian. We like it here, 
know that you would, too, and hope 
some day to have the pleasure of 
welcoming you as one of us! 
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George S. Colman, Coles Signal Lab. Eng., who designed exper- 
imental model transceiver, demonstrates operational technique. 


equipment during the war will be interested to 

learn that the Signal Corps is working on a four- 
tube transceiver small enough to fit comfortably in a shirt 
pocket. The accompanying photos show an experimental 
model that weighs only eleven ounces complete with bat- 
teries. 

Intended only for voice operation, this midget-midget 
permits reliable conversation over distances of about 200 
yards. Depending on terrain and other circumstances, 

‘much greater distances can be covered. The major part 
of the design work on this new set was done by George S. 
Colman, a civilian engineer employed by the Signal Corps 
Engineering Laboratories, Fort Monmouth, N. J. 

Except for a two-foot plug-in antenna which collapses to 
_toothpick dimensions, there are no external wires, connec- 
tions, or accessories. Both microphone and loudspeaker 
are built into the top of the case and are accessible to the 
mouth and the ear, respectively, when the lid is pushed up. 
With the lid closed, the device looks much more like a ciga- 
rette box than a radio set. Its actual size is 3% by 2% by 
1 inches. 

Unit sub-assemblies with plug-in connections greatly 
simplify both initial construction and subsequent servicing. 
“Repair” is almost entirely a matter of pulling’ out one 
sub-assembly and sliding in a new one. 

The filament battery is a single round cell of the mer- 
cury type. Two flat “B” batteries are used. All three bat- 
teries snap into place without wires. 

Aside from demonstrating the model illustrated, and 
emphasizing that it is only experimental, the Signal Corps 
is not releasing any technical circuit data. However, from 
the dimensions of the r.f. coils that appear in the open in 
the plug-in tuning units, it is fairly safe to guess that oper- 
ation on the medium-high frequencies, rather than the 
very-high frequencies, is intended. Tiny crystals about the 
size of a tack head are used to assure proper “netting” of 
several “stations.” 
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Miniaturization in the extreme—yet 
this recently developed Signal Corps 


unit will find many practical uses. 


No idle space—the sub-assemblies nest together perfectly. 


The watch-like parts used in the new Signal Corps 1ll-ounce 
transceiver do not even cover the palm of a hand. (1) “B” bat- 
teries. (2) Antenna, collapsed to six 4” pieces. (3) Main sub-as- 
semblies, containing r.f. and a.f. components. (4) Mercury 
type battery. (5) Plug-in r.f. tuning units, used one at a time. 
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Fig. 1. 


Front view of the 


yv.f.o. showing the direct 
reading full-vision dial. 


By ROBERT LEWIS, wsmMou 


A high-stability v.f.o. featuring fundamental 


three-band output with either v.f.o. or erystal. 


exciter unit became popular, 

hundreds of ideas have come 
out of the amateur ranks, and reams 
of material have been written on the 
subject. The chances of digging up 
something new that has not been 
thought of before appear to be rather 
remote. Therefore, no claims are made 
on that score regarding the unit *de- 
scribed herein. 

The specific purpose in mind when 
this v.f.o. was designed was to produce 
an exciter that could be used to drive 
an existing crystal oscillator stage 
which would operate on the funda- 
mental frequency or harmonics. It was 
desired to make the unit cover all 
bands below 30 mc. with a single ex- 
ternal multiplier stage. Bandswitch- 
ing and compact construction were to 
be incorporated, combined with maxi- 
mum possible stability, all at the low- 
est possible cost consistent with good 
workmanship. 

There are many manufactured 
v.f.o..s on the market today, and at 
reasonable cost, too. Therefore, this 
article is written for hams who like 
to build, as well as operate, their own 
equipment. 

A look at the diagram will show 
that the oscillator resembles the Col- 
pitts circuit. Literature in recent ham 
publications setting forth claims of 
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high stability for this circuit prompted 
the writer to try it out. At first an 
oscillator circuit was built using a 
7A4 triode. This circuit had a grounded 
plate, with output being taken from 
the cathode. However, it was desired 
to use the following stage as a dou- 
bler, and it was found that insufficient 
driving power was available from the 
7A4. Therefore, a 7C5 was substituted 
for the 7A4, with output now being 
taken from the plate as in any elec- 
tron-coupled circuit. 

The second stage in this v.f.o. unit 
incorporates a single 7C5 tube as a 
doubler. It could be operated straight- 
through, but in view of the fact that 
the unit was to be operated with out- 
put on the 20-meter band, it was 
deemed advisable to operate the oscil- 
lator no higher than the 7 mc. band. 
With a plate voltage of about 275 on 
the 7C5 and a screen voltage of 150, 
sufficient power output can be obtained 
to drive a small beam-power tube as 
a straight amplifier or multiplier. 

Oscillator screen and plate voltage 
is maintained at 150 by means of a 
voltage regulator tube. The high-volt- 
age rectifier is a S5Y3GT, which was 
chosen because of its small physical 
size. The power supply uses regular 
receiving-type components and with 
the ratings as given, temperature rise 
within the cabinet is normal. 


First plans were to use plug-in coils, 
but after some consideration it was 
concluded that coil switching could be 
conveniently used at a negligible in- 
crease in cost. Rather than utilize a 
tapped-coil arrangement, separate 
coils for each band were used, in con- 
junction with a ceramic selector 
switch. A two-gang condenser tunes 
the oscillator and doubler simultane- 
ously. Prior to beginning construc- 
tion, plans for the entire unit were 
drawn up on paper. All the coils were 
calculated on an inductance-capacity 
slide rule. However, as might well be 
expected, they all had to be more or 
less changed after testing began. In 
most instances, a few turns had to be 
removed from the coils. More time 
was spent in getting the tuning of the 
v.f.o. adjusted than in the actual con- 
struction.. 

Band No. 1 covers a frequency of 
3450 to 4050 ke. The fundamental 
output frequency of band No. 2 is 
about 6900 to 7500 ke. By using an 
external tripler circuit, output in the 
21 me. band can be obtained. For 20- 
meter fundamental drive, band 3 cov- 
ers 13,500 to 15,000 ke. Operating the 
following stage in the rig as a doubler 
results in 11- or 10-meter output. 
Thus all the lower-frequency ama- 
teur bands can be covered with three 
sets of coils and one external beam- 
power tube operating as buffer, dou- 
bler, or tripler. 

A 7x8x10 inch steel cabinet was used 
to house the v.f.o., in conjunction with 
a 2x7x9 inch steel chassis. The cab- 
inet and chassis were both refinished 
in smooth gray lacquer in prefer- 
ence to the original black crackle. 
The main objection to crackle finishes 
is the difficulty in keeping dust from 
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accumulating and becoming embedded 
in the paint. A word here might not 
be amiss regarding the painting of 
electro-zinc plated chassis. Some hams 
may already have known about this, 
but it was something new to the writ- 
er; this is the fact that lacquer does 
not adhere well to zinc-plated chas- 
sis, even when a good lacquer primer 
is used. In the case under considera- 
tion, the problem was solved by grind- 
ing off most of the zinc with a power 
sanding machine. 

Observation of the photographs will 
show that all power supply compo- 
nents are mounted at the rear of the 
chassis. The coils are mounted verti- 
cally under the chassis with oscillator 
coils on the left and doubler coils on 
the right. Padding condensers are 
mounted alongside each respective coil. 
The band-change switch is mounted at 
the center of the chassis to facilitate 
wiring to both oscillator and doubler 
stages. First consideration regarding 
the tuning dial was to use one having 
a 0-100 scale in conjunction with cali- 
bration charts. However, after com- 
paring the relative merits of that type, 
and the type having a calibrated scale, 
the National SCN dial got the nod. 
Controls along the lower edge of the 
front panel are: key jack, test switch, 
band switch, send-standby switch and 
power switch. Above the power switch 
is a “power-on”’ pilot light. 

‘On the rear drop of the chassis is 
mounted a 6-terminal Jones strip to 
which are connected ‘receiver cut-off 
circuit, transmitter relay circuit, and 
117-volt supply line. Also mounted on 
the rear of the chassis are a fuse 
holder and output coaxial connector. 


It will be noted that the v.f.o. in- . 


corporates a crystal socket and a sin- 
gle-pole, double-throw toggle switch 
S;, providing crystal control at will. 
The 7CS5 doubler stage then operates 
as the crystal oscillator, with output 


Fig. 3. Top view. S; is to the right of the tuning condenser. 
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R,, Rs—100,000 ohm, 1 ». res. 

R,—390 ohm, 1 w. res. 

R,— 20,000 ohm, 50 w. wirewound res. 

Ci, Cz, Cs, Cy, Crs, Cu—S50 pwufd. APC air 
trimmer cond. 

Cia, Cyb—25 ppufd. dual midget tuning cond. 
(Bud LC1661) 

Cs, Ce—300 puufd. silver mica cond. 

C;, Co—100 pufd. silver mica cond. 

Cs, Cy, C1y, Ciz—-002 pfd. mica cond. 

Cis, Cyep—10 ufd., 450 v. elec. cond. 

za, Sib, Sic, Sia—4 pole, 3 pos., 2-gang ceramic 
band selector sw. (Centralab—2511) 

S.—3 pole, 2 pos. wafer sw. 

S,—S.p.d.t. toggle sw. 

S,—S.p.s.t. rotary sw. 

S:—S.p.s.t. toggle sw. 

J,—Closed circuit jack (key) 

Js—Coaxial connector 

F—l1-amp. 3AG fuse 

PL,—6.3 v. pilot lamp 

RFC,, RFC;—2.5 mhy. r.f. choke 

T,—Power trans. 300-0-300 v. @ 70 ma., 6.3 


Fig:.2. 
ternal circuits. 


on the fundamental frequency of the 
crystal. When using crystal control, 
the tuning is set to the high-frequency 


Schematic diagram of the completed v.f.o. 
A two-gang condenser tunes the oscillator and doubler simultaneously. 


v. @ 2.0 amps., 5 v. @ 2.0 amps. 
T,—Filter choke 15.0 hy. @ 70 ma. 
Crystal—3.5, 7.0, or 14.0 mc. band as desired 
V3, Vs—7C5 tube 
V.—5SY3 tube 
Vi— VR150 tube 
L,—80 meters—96 t. of No. 30 en. closewound 

on 1” form 

0 meters—S52 t. of No. 26 en. closewound 

on 444” form 

L,—20 meters—24 t. of No. 22 en. closewound 
on 3/4” form 

L,—80 meters—70 t. of No. 30 en. closewound 
on 1” form. Link 10 t. of No. 28 en. at cold 
end 

L;—40 meters—25 t. of No. 22 en. closewound 
on 34,7 form. Link 5 t. of No. 22 en. at 
cold end 

L,—20 meters—15 t. of No. 22 en. spaced 7/4” 

long on 34,” form. Link 3 turns of No. 22 

en. at cold end 

Both 80 meter coils wound on National XR2 
forms, Forty and twenty meter coils wound on 
Amphenol No. 24, 3/44” polystyrene forms. 


Provision is made to control ex- 


end of the band in which the crystal 
is located. 


(Continued on page 120) 


Fig. 4. Bottom view. Padding condensers are near front edge. 
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By 
GARDINER 6G. GREENE 


Pres., The Workshop Associates 


Do not attempt your own 
TV installations without 
understanding the basie 
fundamentals involved in 


antenna-matching networks 


O GET the most out of the tele- 

ei vision installation, the installer 

must thoroughly understand the 

fundamentals involved in antenna- 
matching networks. 

A television installation consists of 
a television antenna, transmission line, 
and television receiver. The maximum 
is realized from the installation of 
these three components when they are 
all of like impedance. Under the con- 
ditions of a perfect match at both ends 
of the transmission line, it is impos- 
sible for standing waves to develop on 
the transmission line. Standing waves 
cause a power loss and develop reflec- 
tions which mar the television picture. 

While it is true that there will be 
no standing waves on the line when 


Fig. 2. Horizontal pattern in power for 
horizontally polarized three-element para- 
sitic array. This pick-up pattern is for 
the antenna illustrated in Fig. 1 above. 
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the television receiver impedance 
matches the transmission line, it is 
very difficult for some manufacturers 
to make their receivers a fixed im- 
pedance over the wide TV spectrum 
from 54 to 216 megacycles.. Therefore, 
should there be an appreciable mis- 
match at the receiver input, a per- 
fectly-matched antenna and line will 
re-radiate whatever signal is reflected 
up the transmission line due to this re- 
ceiver mis-match. In some systems em- 
ploying long, low-loss lines, where 


there is an appreciable mis-match at’ 


both antenna and receiver, a large 
share of the reflected signal will not 
be re-radiated, but will return to the 
receiver with a total time delay suf- 
ficient to register ultimately as a 
“ghost” on the video display. 

If the line is not low-loss, it may 
attenuate the weaker reflected signal 
to the extent that it will not be per- 
ceived; a shorter line possessing a 
small transit time may not produce a 
“ghost,” but will certainly create a 
fuzzy, indistinct image. Therefore, 
good engineering practice makes it 
mandatory to preserve impedance 
matches throughout the complete sys- 
tem. 

As a transmission line, coaxial cable 
is preferred over balanced twin lead 
because of its higher signal-to-noise 
ratio characteristic, and with some 
types, such as RG-8/U and RG-11/U, 
it has lower loss. While coaxial cable 
is more expensive, it requires less time 
and care to install and it guarantees 
the stability and longevity of the in- 
stallation. Many installers have dis- 


Fig. 1. TV antenna with its 
parasitic elements spaced 
to match coaxial cable. 


regarded coaxial cable, although they 
realize its value, because they were 
unable to connect it to the common 
type of television receiver which has a 
300-ohm balanced input. This prob- 
lem has been solved by the new, inex- 
pensive impedance-matching  trans- 
former shown in Fig. 7. This trans- 
former permits quick and easy con- 
nection to a transmission line and tele- 
vision receiver in the manner shown 
in Fig. 4. This unique transformer 
also solves two perplexing installation 
problems: (1) Increasing signal 
strength, and (2) Elimination of “lead- 
ing ghosts’”’ caused by direct pickup. 

The transformer (Fig. 7) increases 
the signal level 2 to 1 in voltage. This 
voltage step-up in certain signal areas 
may be just the amount necessary to 
remove the “snow” from the TV pic- 
ture. Another advantage in weak 
signal area installations is that the 
transformer permits the use of coaxial 
cable to match a 300-ohm receiver and 
thereby enables the installer to realize 
a greater signal-to-noise ratio by 
virtue of the shielded nature of the 
coaxial eable. 

When coaxial cable is employed in 
an installation, a perfect match and 
maximum transfer of power from the 
antenna to the receiver can be accom- 
plished by use of the TV antenna 
shown in Fig. 1. This beam antenna 
has its elements so spaced that its im- 
pedance at the TV channel to which it 
is adjusted approximates the imped- 
ance of the coaxial cable. The narrow 
beam pickup pattern shown in Fig. 2 
raises the signal-to-noise ratio, since 
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it rejects spurious signals transmitted 
from devices located at the rear and 
side of the antenna’s installed position, 
and increases the TV signals received 
_ by 5 db., relative to the response of 
the conventional one-half-wave dipole. 
_ Fig. 5 shows further applications of 
this matched antenna in a stacked 
array which further increases the sig- 
nal-to-noise ratio. 

While the antennas shown in Figs. 1 
and 5 cannot be used singly for 12- 
channel reception, it is possible to real- 
ize the benefits of efficiently matched 
antennas by circuiting several of these 
- antennas to a TV receiver through a 
coaxial switch (Fig. 6) in the manner 
‘shown by Figs. 4 and 8. An antenna 
of the type shown in Fig. 1 offers a 
close match for coaxial cable on ad- 
jacent channels, e.g., an antenna cut 
_for channel 3 will have a good match 
to the coaxial transmission line on 
channels 2 and 4. An antenna cut for 
channel 8 is a close match to the 
coaxial line on channels 7 and 9, etc. 
Therefore, a 6-channel high-gain in- 
stallation could be made up with two 
antennas (Fig. 8). 

Any one metropolitan area will not 
have active adjacent channels. A 
spectator living approximately midway 
between two fairly well-separated 
cities may be in a position to receive 
“three consecutive channels as _ sug- 
gested in the foregoing. However, in 
congested areas served with TV signals 
of varying strength and from many di- 
rections, it is usually wiser to select, 
initially, the stronger channels carry- 
ing network programs of definite ap- 
peal to the spectator. Consequently, a 
_ few well chosen antennas can be used 
to render reliable: and consistent sig- 
nals in the manner of the multiple 
array configuration displayed in Fig. 3. 

One of the most difficult TV instal- 
lation problems to solve in strong 
signal areas is “leading or positive 


Fig. 5. Six-element high-gain array. 
It has a higher signal-to-noise ratio 
than the antenna shown in Fig. l. 
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Fig. 3. A multiple-channel array which will 
permit reception on as many as ten channels. 


ghosts” which are created by TV sig- 
nals, picked up by the unshielded con- 
ductors of 300-ohm “twin lead,” and 
which arrive at the input terminals 
of the television receiver sooner than 
the TV signals from the antenna. The 
time delay involved makes the signal 
arriving from the antenna the second 
pattern on the screen. A “leading 
ghost” will mar the picture as badly 
as the common “lagging” or “nega- 
tive ghost.” 

The “leading ghost” problem can be 


Fig. 6. A conventional coaxial switch 
that is used to connect a single TV 
receiver to any of four TV antennas. 


Fig. 7. 


Television matching transformer. 
Unit provides a voltage step-up ratio of 
2:1 over the entire television spectrum. 
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Fig. 4. Circuit of coaxial switch allowing 
one TV set to connect to three antenna lines. 


anticipated in strong signal areas by 
checking the television receiver to be 
installed without an antenna connected 
to its input terminals. If the TV pic- 
tures are strong and of high definition, 
a completely shielded installation is 
advised. To solve the “leading ghost” 
problem with a shielded installation, a 
coaxial line must be installed with a 
high-gain antenna. The high-gain an- 
tenna should favor the TV channel 
which indicates the strongest direct 
(Continued on page 112) 


Fig. 8. Typical high and low band tele- 
vision antennas mounted on a single 
mast for efficient four-channel operation. 
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By 
FRED MERISH 


A budget can start any month in the year—the 


sooner the radio and television dealer starts 


budgeting. the more actual proiits he will show. 


ANY are aware that 1949 has 
MM ushered in a buyer’s market. 

In some fields the pipelines 
are full, inventories are at the highest 
level in history, and prices have soft- 
ened. The day is over when the re- 
tailer can buy or sell with little or no 
thought to planning. From now on, 
he must plan his work and work his 
plan if he expects to earn maximum 
profits. 

The way to plan successfully is to 
use a budget which is a forecast of 
sales, cost of sales, margin, overhead 
expense, and net profit for a forthcom- 
ing period, the estimated figures being 
checked against actual results with all 
substantial variances investigated. 

A budget is set up in reverse. In 
other words, the dealer estimates his 
overhead expense first, then the de- 
sired net profit, arriving at the sales 
volume figure last. In setting up his 
overhead expense estimate, the dealer 
should use prior-period figures as the 
base, adjusting them in line with fu- 
ture plans. 

Say that a review of experience fig- 
ures for the prior twelve months 
shows that the ratios in relation to 
sales were as shown in Table 1. 


These ratios are merely illustrative, 
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and are not necessarily indicative of 
any dealer’s experience figures. 

When the ratios based upon sales 
have been determined by a review of 
experience figures, the next step is to 


budget, or estimate, the overhead out- 


lay in dollars and cents. If this figure 
is set at $17,500, covering rent, light, 
office expense, insurance, etc., and if 
the overhead ratio to sales is cus- 
tomarily thirty-five per-cent, as shown 
on the foregoing table, divide 35 into 
$17,500 to get one per-cent, or $500; 
then multiply by 100 to get the bud- 
geted sales volume (sales are always 
considered 100 per-cent), in this case 
$50,000. 

With the sales figure budgeted, a 
dealer can easily fill in the remaining 
figures as shown in Table 2. 


This is the basic formula for setting . 


up a budget. If a dealer is not satis- 
fied with a five per-cent net profit and 
wishes to increase the percentage, he 
must deduct the differential from the 
overhead, or cost of sales percentage, 
and then arrive at the dollars-and- 
cents estimate. No counsel can be 
given as to desirable ratios. This is 
entirely up to the dealer to decide, 
upon reviewing experience records and 
using his own judgment as to reason- 


able income, outgo, and net profit. 
Once the dealer fixes the budgetary 
figures, he should try to approximate 
them; hence, he must be realistic and 
not attempt the unattainable. 

In arriving at the overhead outlay 
in dollars and cents, a dealer should 
consider, not only the outlay for the 
prior period, but any changes that fu- 
ture plans may make in the figure. If 
a dealer plans to increase his adver- 
tising outlay, or his selling expense, he 
must increase this estimate on the 
budget; if he plans to buy certain de- 
preciable assets, he must include a de- 
preciation charge for them. Every 
sensible businessman has a fairly good 
idea of what he intends to do along 
these lines over a coming period, and 
he adjusts prior-period figures on 
overhead expense accordingly. 

The dealer will arrive at a sales 
volume figure based upon overhead 
expense, that can be used as a guide 
to profitable operation in a subsequent 
period; but this is a volume figure for 
the period as a whole, and, to be of 
value, it must be broken down to 
monthly totals. Sales volume varies 
during the year in accordance with 
seasonal business, selling efficiency, 
promotional activity, and consumer 
demand. Past experience figures, 
however, will be a good guide to these 
sales fluctuations. 

For example, if January sales for a 
prior year, or a number of prior years, 
were 3.5 per-cent of total sales, the 
current budget is set up accordingly, 
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and subsequently for every month in 
the year. Let us suppose that prior 
figures showed the monthly ratios to 
sales listed in Table 3. 

When budgeting for a subsequent 
period, a dealer should use the fore- 
going monthly ratios to set up his 
monthly quotas, the monthly percent- 
age multiplied by the total sales vol- 
ume, as estimated, to get the monthly 
sales figure in dollars and cents. To 
get the monthly figures for the cost of 
sales, overhead expense, and net profit, 
use the ratios shown on the foregoing 
tables. For example, the budgeted 
figures for January would be those 
shown in Table 4. 

The dealer cannot expect to match 
estimated with actual results each 
month, or for the year as a whole, but 
a budget will give him some semblance 
of constructive control. The fact that 
in any month there may be a big dif- 
ference between estimated figures and 
actual results does not negate. the 
value of a budget as a check-sheet on 
operations. All budgets require a cer- 
tain degree of flexibility, and the fig- 
ures set at the beginning of a period 
may be changed if conditions warrant. 

Budgeting may start any month and 
cover any period from a month to a 
year. If a business year ends in De- 
cember, and a dealer starts budgeting 
in May, estimates may be forecast to 
December and budgeted from January 
to December thereafter, the budgets 
being kept in a looseleaf binder for 
comparative analysis so that the 
dealer can determine the accuracy of 
his estimates from period to period. 
If a dealer wants to budget quarterly 
or semi-annually, he forecasts each 
period as detailed here, getting experi- 
ence figures from similar periods in 
the past, adjusting the figures, wher- 


ever necessary, to current conditions,. 


and breaking down the total figures to 
monthly figures by referring to the 
customary results experienced in the 
months on his budget. At first, esti- 
mates may vary widely from actual 
results, but with the passing months, 
paying close attention to the figures, 
the dealer will find himself doing a 
‘better job of forecasting. 

Some businessmen assume that be- 
cause their operations are complex in 
certain phases, budgeting is imprac- 
ticable, but this assumption does not 
square with the experiences of busi- 
ness men in general. Many concerns 
producing hundreds of different prod- 
ucts budget operations with success. 

One weakness in this field is lack of 
budgetary control. In our public ac- 
counting work, we find very few radio 
and television dealers who forecast 
operations, Such negligence from now 
on will prove more costly than in by- 
gone years. Because of variables and 
uncertainties, operations will be hard 
to forecast, but this is no excuse for 
not budgeting, although some dealers 
do decry the efficacy of a budget for 
this reason. They contend that they do 
not know what the morrow will bring, 
so how can they budget for an ex- 
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BUDGET SHEET 


Cost of Sales 
Est. Act. Est. 


Margin 
Act. Est. Act. Est. Act. Est. 


Overhead Net Profit Net Profit “be 
Act 


es dee ee eee | 


When the figures for the budget have been compiled, they should be recorded on a 
budget sheet similar to the-one shown above. The estimated sales should be checked 
against actual sales, likewise, the cost of sales, margin, overhead, and net profit, the 
results being entered in the proper column and month. Many dealers do not budget be- 


cause they assume that it is an intricate process. 


The formula given in this article 


is easy to follow and can be applied to all businesses in this field, large or small. 


Margin on sales 
Overhead expense 


Net profit on sales 


Table 1. 


Margin on sales 
Overhead expense 


Net profit on sales 


$50,000—100% 
30,000— 60 


$20,000— 40% 
17,500— 35 


$ 2,500— 5% 


Table 2. 


tended futurity. Such businessmen do 
not understand the underlying purpose 
of a budget, which is to provide a 
jumping-off place from which to get 
perspective on future operations. 

In checking our research work 
sheets covering prewar operations in 
the retail field, we find that ninety 
per-cent of the dealers using budgets 
made, or exceeded, anticipated profits, 
ten per-cent dropped below anticipated 
profits by an average of only eight 
per-cent, while none lost money. Of 
those not using budgets, only thirty 
per-cent made or exceeded anticipated 
net profit, forty-five per-cent did not 
make the net profit hoped for, the de- 
ficiency averaging twenty-two per- 
cent, and twenty-five per-cent lost 
money, even though they used a pric- 
ing formula that looked profitable on 
paper. It is only reasonable to con- 
clude from these field studies that bud- 
getary control in prewar years was es- 
sential to the attainment of maximum 


3.5% 
3.2 
9.5 
10.0 
10.6 
9.2 
7.0 


September 

October 
11.5 
13.0 


$50,000—100.0% 


Table 3. 


profits; and, certainly, if this business 
control gadget was needed in a more 
placid day, how much more imperative 
is its use in this postwar period, when 
business is “needled” by high costs, 
high taxes, inflation, and the threat of 
a buyer’s market. 30+ 


Table 4, 


Margin on sales 
Overhead expense 


Net profit on sales 


$1,750.00—100% 
1,050.00— 60 


$ 700.00— 40% 
612.50— 35 


87.50— 5% 
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icate the ISW Department to 

“The International Goodwill Sta- 
tion,’ OTC, of the Belgian National 
Broadcasting Service, Leopoldville, 
Belgian Congo, and to its unique OTC 
Club. Thanks go to John J. Gaynor, 
California, for supplying us with this 
current information received by him 
from Leopoldville. 

OTC is now operating on 9.767 
(30.71 m.) with 50 kw. power and is 
scheduled as follows: 

First transmission—1300-1400 Bel- 
gium calling the Netherlands and 
South Africa (Dutch); 1400-1415 
(Dutch) and 1415-1430 (French) Bel- 
gium calling her countrymen in the 
world; 1430-1530 (English) Belgium 
calling Great Britain in the British 
Territories in Africa, with news 1432, 
news headlines 1527, and “Amongst 
Friends” (answering listeners’ letters) 
1445; 1530-1540 (French) Belgium 
calling her countrymen in France; 
1540-1700 (French) Belgium calling 
France, Switzerland, and the French 
Union; 1700-1845 (French and Dutch) 
for the Belgian seamen and their 
French and Dutch friends; 1845-1900 
closedown for change in transmitters 
to North and South America. 


if IS a pleasure this month to ded- 


Second transmission—1900-2030 
(French) Belgium calling Canada; 
2030-2045 (French) Belgium calling 


countrymen in the world; 2045-2100 
¢Dutch) ; 2100-2300 (Hnglish) Belgium 
calling the United States and Canada, 
news 2102, news headlines 2255, and 
“Amongst Friends” (answering listen- 
ers’ letters) 2115. On Wednesdays 
around 2115, DX items for SWL’s and 
radio amateurs, including radio club 
information, are presented. On Fri- 
day of each alternate week, from last 
January 7, at 1445, there is a special 
“Amongst Friends” edition in Swedish, 
in answer to letters from Swedish lis- 
teners. A preview of the coming 
week’s musical programs is broadcast 
each Sunday 1445 in the first trans- 
mission and 2115 in the second. 

At present, verification appears to 
be by mimeographed letter, but may 
also send out QSL cards. 

Data on the OTC Club as sent out by 
the station is: 


(Note: Unless otherwise indicated, all time is 
expressed in American EST; add 5 hours for 
GCT. ‘‘News’”’ refers to newscasts in the English 
language. In order to avoid confusion, the 24 
hour clock has been used in designating the times 
of broadcasts. The hours from midnight until 
noon are shown as 0000 to 1200 while from 1 
p.m. to midnight are shown as 1300 to 2400.) 
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“Listeners will be pleased to hear 
that the OTC Club has been formed, 
and that any time from now on ap- 
plications for membership can _ be 
made. Membership tokens, in the form 
of a membership card and a small 
badge, will be forwarded to those of 
our friends who send us (1) one dollar 
(U.S.A. and the dollar zone), or, (2) 
five shillings (Europe and Africa),-or, 
(3) five Swedish kronen (Scandinavian 
countries). This small charge is 
meant to defray printing and postage 
costs, but it is hoped that there will be 
a small surplus which will go to the 
benefit of the widows and orphans of 
members of the famous Underground 
Radio Resistance group, ‘Samoyede, 
which did such fine work in Belgium 
during the war. 

“*Samoyede’ was conceived and 
created by a Belgian patriot, a re- 
porter of the Belgian National Broad- 
casting Service, who was arrested by 
the Gestapo and interned in the infa- 
mous concentration camp at Breen- 
donck. Having talked the idea over 
with other radiomen, he was lucky 
enough to escape to Great Britain and 
to work it out. Soon a man whose task 
it was to organize the underground ra- 


Short-wave listener C. F. Bachman of 
Reading, Pennsylvania, believes that 
with patience and perseverance, real 
DX can be heard on comparatively 
simple equipment. Using a Hallicraft- 


ers §-20R receiver, and a ten-foot an- 
tenna, single-wire, running north and 
south, he has had verifications from 
Chungking, Radio SEAC, Radio Saigon, 
Radio Australia, All India Radio, and 
Honolulu, along with many others. 


dio net by getting in touch with former 
leading people of the Belgian Radio, 
was parachuted over Belgium, and it 
was the appearance of this parachutist 
that suggested the name of the under- 
ground group. As a matter of fact, 
his cheek bones were prominent as 
they are with the Northern Samoyede 
people. 

“Membership in the OTC Club, 
therefore, brings closer contact be- 
tween YOU and US and makes you an 
active promoter of friendship and in- 
ternational goodwill. 

“In conclusion, we would like to 
point out that it is not essential to be- 
come a member of the club in order to 
get a reply to your letters; the club is 
the formal part of what is in reality 
an informal club group of OTC friends 
and listeners throughout the world. 
Nevertheless, we hope you will come 
forward to give active support to the 
OTC Club and its objectives. Our ad- 
dress is International Goodwill Sta- 
tion O.T.C.; P.O. Box 505, Leopoldville, 
Belgian Congo.” 

The Belgian Congo (Congo Belge) 
has an area of 902,082 square miles, 
and the 1942 population was 10,383,- 
929. The Congo Free State had its 
origin in the vision of King Leopold II 
of Belgium, who, roused by Stanley’s 
discoveries in Africa, realized the 
great economic possibilities in the de- 
velopment of the vast. territory 
reached by the Congo. The Interna- 
tional Association of the Congo, which 
he founded and largely financed, sent 
Stanley back (1879). He founded the 
first station, VIVI, in February 1880 
and, in all, twenty-four before he re- 
turned in 1884. The territory was 
formally ceded to Belgium by treaty in 
1908. 

The average mean temperature is 
80.6 F. but only 70 degrees in the high 
country constituting the rim of the 
Congo Basin, and the average rainfall 
is 43.27 inches. The native religion is 
gross fetichism, but there are 3,117 
Catholic and 835 Protestant mission- 
aries (1946) in the country. About ~ 
one-quarter of the native population 
has been Christianized. Leopoldville, 
of course, is the capital city. 

Vast, sunless, and well-nigh impene- 
trable tropical forests fill the upper 
reaches of the Congo River, covering 
about 25,000 square miles. Principal 
products of the Congo are palm-oil, 

(Continued on page 103) 
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The Motorola Model VT-71. This 
receiver is only one of the many 
commercial types available de- 
signed around Intercarrier system. 


Part 15. 


Additional notes on Interearrier television 


systems, including advantages and disadvantages 


one of the first Intercarrier re- 

ceivers to appear commercially. 
The circuit contains several unusual 
features which merit special attention, 
aside from its operation as ‘an Inter- 
carrier television sound receiver. The 
set, Fig. 1, is provided with an 8-posi- 
tion station selector switch. Thus, al- 
though there are 12 television chan- 
nels, the allocation is such that no 
more than 7 will normally be available 
in any one locality. This receiver can 
be aligned for the reception of any 8 
stations. 

The front-end section of the receiv- 
er consists of a 6AG5 r.f. amplifier, 
one-half of a 12AT7 as an r.f. oscilla- 
tor and the other half as the mixer. 
The input terminals are so arranged 
as to provide input impedances of 75 
ohms and 300 ohms. The 300 ohm ter- 
minals connect to each end of a cen- 
ter-tapped coil, whereas the 75 ohm 
terminals connect to one end and the 
coil center tap. The reason for this 
stems from the fact that the induct- 
ance of a coil varies as the square of 
the number of turns. Thus, a coil pos- 
sessing twice as many turns 4&s an- 
other coil has four times the induct- 
ance and, at the same frequency, four 
times the impedance. Since 300 is four 
times 75, the arrangement shown in 
Fig. 1 can be employed. 


The incoming signals are trans- 
ferred from the antenna terminals to 
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the tuned grid circuit of the 6AG5 r.f. 
amplifier through an antenna coupling 
line. In the grid circuit, coil L, is for 
channel 2 or 3, L: is for channel 4, L; is 
fer channel 5, and L, is for channel 6. 
In any one locality, L: would be tuned 
to the channel (either 2 or 3) which 
was occupied. Only one of these can 
be allocated in any one locality. These 
coils are selected by switch Siu 
and transferred to switch S.,z where 
the coils for the upper channels are 
located. While any one of the channels 
from 2 to 6 are in use, the energy 
passes through the high band coils (Ls 
to LZ;) all of which are connected in 
series. For the high band (channels 7 
to 13), coil L; tunes to channel 7, Le to 
channel 8 or 9, LZ, to channel 10 or 11, 
and the remaining inductance in the 
circuit tunes to channel 12 or 13 when 
the wafer switch Sis is switched to 
its final position. A separate coil is not 
shown for this position because actu- 
ally only a small length of straight 
wire is used. For channels 7 to 13, the 
“Q” of the circuit is 6 and the band- 
width is of the order of 15-25 mc. The 
bandwidth being so great, no special 
core tuning is necessary, and it be- 
comes readily possible to receive two 
adjacent channels at each switch po- 
sition. Since adjacent channels in the 
upper television band are not assigned 
in the same community, this arrange- 
ment is satisfactory. Each coil of 
switch S.s and Sw is tuned to the 


video carrier of its channel, while the 
corresponding coil of switch Sio and 
Si is tuned to the audio carrier of the 
channel. This produces a flat-topped 
input response of the proper bandwith. 
The oscillator tube, in conjunction 
with the coils of switch Sw and Si, 
provides the proper oscillator frequen- 
cies to produce the intermediate 
frequency. (Because of the wide band- 
width on the upper channels, it is only 
the setting of the local oscillator fre- 
quency which determines the station 
to be received.) 

Before we progress any further, it 
should be pointed out that the output 
of the power supply in this receiver 
is divided into two sections. One sec- 
tion is connected between “B—” and 
half the total available power supply 
voltage. In the diagram this positive 
point is known as “B+.” The other sec- 
tion is connected between the “B+” 
and a higher positive voltage labeled 
“B+-+.” “B+” is approximately at 
125 volts with respect to chassis 
ground and “B++” is approximately 
at 250 volts. Thus we have what 
amounts to a three-wire system, with 
some sections of the receiver con- 
nected between “B+” and “B—,” 
others between “B+” and “B+-+,” 
and still others between “B+-+” and 
“B—.” For those stages that are 
connected between “B+--+-” and “B+,” 
the “B-+-” point may be considered as 
being equivalent to ground and the 
“B+--” as being lowered to 125 volts. 
Thus, in the diagram, if the plate re- 
ceives “B+-+” voltage, then the grid 
and cathode would connect to “B+.” 
This explains why the r.f. amplifier 
plate connects to “B+-+-” and its grid 
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and cathode are returned to “B+.” If a tube re- 
quires 250 volts, the plate will receive “B+-+” 
aw y voltage and thé cathode will connect to “B—.” — 
Since the set contains no transformer, “B—” can- 
not be grounded to the chassis because of Under- 
writers’ requirements. Circuits which have no- 
d.c. power in them can be connected to the chassis © 
and labeled with the familiar ground symbol. 4 
The i.f. system contains an over-coupled trans- 
former and three single-tuned coils. Each of the 
single coils are tuned to different frequencies — 
(stagger-tuned) while the mixer transformer is — 
Y purposely over-coupled to cover the total band- 
width. For channels 2 to 6, the over-all response ~ 
curve of the if. amplifiers is shown in Fig. 2A. | 
(This includes the mixer transformer.) The video ~ 
carrier i.f. is 26.2 mc. and receives 0.6 of the full — 
amplitude of the system. The sound if. is at 21.7 
me. and this signal receives only 0.1 of the full 
amplitude. The video carrier thus receives 6 
times, or 15.6 db., more amplification than the 
sound carrier. 
In Fig. 2B, we have the if. response curve for 
channels 7 to 13. The video and sound i.f. carriers — 

i receive the same amplification as in channels 2 to 

slag 6, but they are now located on different sides of 
the response curve. This can be explained if we 
examine the local oscillator frequency for each 
of the channels. See Table 1. For the lower 
channels, the oscillator frequency is above the 
carriers; for the upper channels, the oscillator fre- 
quency is below. This is possible in Intercarrier 
systems because of the absence of any trap cir- 
cuits in the if. stages and the resulting approxi- 
mately symmetrical response curve. Further- 
more, the sound beat note frequency of 4.5 me. is 
determined at the transmitter and not at the re- 
ceiver. Oscillator frequency switching is not pos- 
sible in conventional television sets because of the 
sound take-off trap and other traps usually em- 
ployed in the i.f. stages. These are fixed tuned and 
their frequencies cannot be altered as they would 
have to be if the oscillator frequency position 
(with respect to the two carriers) were shifted. — 
For the upper channels, the video carrier ivf. 
value is 22.9 mc. and the sound carrier i.f. is 27.4 
mc. Note that in each instance the sound carrier 
is 15.6 db. below the level of the video carrier. 
While this is not the 26 db. suggested, it will still 
provide satisfactory operation. 

The gain of the i.f. system is controlled by R,, 
the contrast control. This control regulates the 
bias of the first and second i.f. amplifiers, although 
seemingly connection of the control is made only 
to the grid of the first amplifier. Examination of 
the circuit, however, reveals that both these tubes 
are connected in series. As the grid voltage of the 
first if. amplifier is made more negative, less cur- 
rent flows through both tubes, effectively raising 
the positive potential applied to the plates of each 
tube. Since the cathode of the second i.f. ampli- 
fier is directly connected to the plate of the first 
if. amplifier, the cathode voltage also rises. This 
is equivalent to a negative increase in the grid 
potential of the second tube. Thus, the contrast 
potentiometer controls the bias of the first and 
second i.f. amplifiers and thereby the level of the 
output voltage. 

A second unusual feature of this system is the 
manner in which the automatic gain control net- 
work is tied in with the contrast control, R;. The 
contrast control network, Fig. 3, consists of R,, 
potentiometer R:, and resistor R;, all connected in 
series from the high-voltage side of the detector 
load resistor R, to the grid of the clipper tube. 
The contrast control RF; has its movable contact 
connected through RFR, to the grid of V,. A con- 
denser, C,, bypasses r.f. currents so that the a.g.c. 
circuit is not affected thereby. 
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Fig. 1. A partial schematic of 
the Motorola VT-71 receiver. 
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One lead going to the contrast con- 
trol comes from the high voltage side 
of the video detector. The voltage de- 
veloped across the detector load re- 
sistor depends upon the signal strength 
and the type of image being transmit- 
ted at that particular moment. This 
voltage is always negative (in this 
circuit) and varies from a large nega- 
tive value for a solid black picture to 
a small negative voltage on a solid 
white picture. The other side of the 
contrast control connects to the grid of 
the clipper tube. Now, the voltage at 
the grid of the clipper tube is always 
negative, and its amplitude is deter- 
mined only by the peak value of the 
sync pulses. This is so because suf- 
ficient grid-leak bias is developed at 
this tube to prevent plate current 
from flowing except at the peaks of 
the sync pulses. This grid-leak bias is 
about ten times as large as the video 
detector voltage. Resistors R;, R2, and 
the contrast control form a voltage 
divider network, with each of the fore- 
going voltages having some effect on 
the voltage at any point along the 
divider. In actual practice the diode 
load voltage will have an average 
value of 1 to 1% volts and the clipper 
grid will be held at an average value 
of from 10 to 18 volts. Since the volt- 
age developed at the clipper grid de- 
pends upon the tips of the sync pulses 
and these, in turn, depend upon the 
amplitude of the incoming signal, the 
voltage developed at the clipper grid 
will serve nicely as an a.g.c. voltage. 
This a.g.c. voltage is fed to the grid of 
V; and controls the gain of this tube 
and Vs. 


It may be wondered why the con- 
trast control does not receive all of its 
a.g.c. voltage from the grid of the 
clipper tube since this is 10 times 
greater than the voltage the contrast 
control receives from the video de- 
tector. The reason is this: If the 
end of the contrast control now con- 
nected to the video detector were 
grounded, then it may happen that, in 
switching from a weak to a powerful 
station, the grid of the 6AU6 video 
amplifier will block due to the partic- 
ular combination of time constants 
found in the grid circuit of this tube. 
Prior to the switching, the set is op- 
erating at full gain, due to the weak 
signal, and after switching, a powerful 
signal may readily overload the video 
amplifier before the a.g.c. voltage has 
had a chance to increase. As a result 


of the video amplifier blocking, the 


picture will momentarily disappear 
from the screen, the set will lose sync 
control and the negative voltage at the 
grid of the clipper tube will decrease 
to zero, permitting the if. amplifiers 
to continue operating at full gain. 
This will tend to further aggravate 
the situation. To guard against this 
occurring, the negative video detector 
voltage is fed to the other end of the 
a.g.c. network. Now, if a powerful 
signal should suddenly reach the set 
the average negative voltage at the 
detector will instantly rise, reducing 
the gain of the i.f. system and prevent- 
ing overload of the video amplifier. 
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CENTER FREQ. 
(24,6MC) — 


CENTER FREQ, 
(24.6MC) 


PICTURE 
(22.9MC) 


(B) (27,.4MC) 


Fig. 2. (A) Over-all response curve of mixer transformer and i.f. ampli- 
fiers for channels two to six. (B) Over-all response curve of mixer trans- 
former and i.f. amplifiers for television channels seven to thirteen. 


CARRIER 
PICTURE 
FREQ. 

55.25 
61.25 
67.25 
77.25 
83.25 
175.25 
181.25 
187.25 
193.25 
199.25 
205.25 
211.25 


CHANNEL 
FREQUENCY 
54-60 
60-66 
66-72 
76-82 
82-88 
174-180 
180-186 
186-192 
192-198 
198-204. 
204-210 
210-216 


CHANNEL 
NUMBER 


COoOo~numrh wh 


RECEIVER R.F. 
OSC. 
FREQUENCY 
81.45 
87.45 
93.45 
103.45 
109.45 
152.35 
158.35 
164.35 
170.35 
176.35 
182.35 
188.35 


SOUND 
CARRIER 
FREQ. 

59.75 
65.75 
71.75 
81.75 
87.75 
179.75 
185.75 
191.75 
197.75 
203.75 
209.75 
215.75 


Table 1. Signal and local oscillator frequencies for each television channel, 


Thus we see that while the voltage 
fed into the a.g.c. system from the 
video detector is ordinarily unim- 
portant, it does become important if 
the video frequency amplifier should 
become blocked by a sudden rise in 
the signal voltage. 

The video detector uses a 1N34 ger- 
manium crystal as its rectifier. The 
crystal also functions as a converter, 
providing the 4.5 me. difference fre- 
quency which contains the audio in- 


telligence. A low pass filter is in- 
cluded to prevent if. voltages from 
reaching the amplifier. 

The signal output of the detector is 
fed to a video-frequency amplifier 
which is designed to function, too, as a 
partial limiter tube. The output of 
the video detector is in the negative 
direction and noise peaks drive the 
video amplifier beyond cut-off, thus 
being clipped. The 4.5 mc. beat note 

(Continued on page 84) 


Top chassis view of the Motorola VT-71 Intercarrier Television receiver. 


Photograph of 40-watt, dual chan- 
nel amplifier incorporating wide- 
range volume expansion. Cir- 
cuit is shown on page 146. 


By MICHAEL WOLFE 


By adding volume expansion-compression and dual channel 


operation, you can attain greater “‘depth” in your audio. 


LTHOUGH the binaural nature 

A of sound is seldom mentioned 

in discussions of high fidelity, 

it offers an important and fascinating 

field of experimentation to the audio 
enthusiast. 

Binaural perception means the abil- 
ity to perceive the direction from 
which a sound is coming. A few mo- 
ments’ reflection is enough to estab- 


lish how unnatural it is to have a wide 
variety of sounds, such as those pro- 
duced by a ninety-piece orchestra, is- 
sue from a fixed source of. perhaps 
twelve inches in diameter. 

Ideally, a separate channel of repro- 
duction would be used for each instru- 
ment with a multiplicity of loudspeak- 
ers spread about in proper locations, 
though in common practice two or 


Fig. 1. Diagram of three-tube volume expander (A) and a wide-range compressor (B). 
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three channels are sufficient to give 
very excellent reproduction. 

Commercially, binaural transmission 
and recording has been almost ignored 
due to the greatly increased cost of | 
multiple channel operation, but re- 
cently, systems have been developed to 
achieve a very interesting effect of 
binaural reproduction from conven- 
tional single channel sources. 

As far back as 1930, it was sug- 
gested that greater naturalness might 
be achieved from ordinary transmis- 
sions by placing a loudspeaker on 
either side of the room, with the low 
notes fed to one speaker and the highs 
to the other. In orchestral music, this 
would tend to separate the string 
basses, kettledrums, and other low- 
register instruments from the high- 
register instruments, such as flutes, 
piccolos, and triangles. An arrange- 
ment of this nature is quite easy to 
construct and operate. A dual chan- 
nel amplifier like the one described 
later is recommended for flexibility 
and ease of control, and for the most 
desirable results the operating ranges 
of the two channels should overlap to 
a certain degree to prevent sudden 
discontinuities. 

As human ears can tell the direction 
of a sound by measuring the relative 
phase difference between the vibra- 
tions striking each ear, a somewhat 
similar system may be built by the 
deliberate introduction of phase dis- 
tortion into two amplifier-speaker sys- 
tems. A thousand-cycle note coming 
from a right angle will represent a 
phase difference to the two ears of 
nearly 180 degrees and zero degrees 
difference when coming from straight 
ahead. With sound coming at an an- 
gle, the phase difference at low fre- 
quencies is very small but increases 
with an increase in frequency. 
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By making use of this effect, results 
are obtainable that can be achieved in 
almost no other way. If two ampli- 
fiers are used having similar fre- 
quency characteristics but different 
phase shift characteristics, and the 
outputs are applied to identical speak- 
ers placed on either side of the room, 
acoustic images are formed at various 
frequencies, giving the effect of a 


large number of reproducers around 


the room. A variable phasing control 
was included in an experimental set- 
up, with the result that it was possible 
to change the apparent position of the 
string section of an orchestra over a 
distance of ten feet. When the phase 
shift is relatively great over a narrow 
frequency range, the very unusual ef- 
fect of a rapidly moving sound source 
is obtained during orchestral passages 
where a particular instrument falls 
within this range. 

Although ideal from several stand- 
points, this system has the drawback 
that careful attention must be paid to 
controlling the phase shifts, not only 
in the amplifier and associated appa- 
ratus, but in the speakers and room 
acoustics as well. Wall reflections 
may generate large amounts of phase 
distortion, making the problem one 
of designing a system for a particular 
speaker and listener location, and for 
this reason no detailed circuits will 
be given here. 

A third effective system for achiev- 
ing binaural reproduction makes use 
of the dynamic characteristics of 
music — automatically distributing 
sound to various portions of the room 
in accordance with the energy or fre- 
quency content. 

This system rests on the use of vol- 
ume compressors and expanders capa- 
ble of ratios of more than twenty to 
one with relatively low distortion. 
Two amplifiers are employed in the 
simplest form: a small, low-powered 
amplifier, to carry the quiet passages, 
and a higher power amplifier fed 
through a volume expander that comes 
into operation during the high level 
passages and feeds a speaker placed 
on the opposite side of the room. Dur- 
ing quiet passages usually only one or 
a few instruments will be playing, and 
they will appear to come from one 
side of the room. As the volume level 
increases the other amplifier will op- 
erate, giving the effect of other instru- 
ments joining in from the opposite 
side of the room. If desired, a com- 
pressor may be used to cut out the 
first amplifier altogether at high vol- 
ume levels. Using these basic elements 
a great number of variations are pos- 
sible. The frequency range of the low 
power amplifier may be limited to cut 
off scratch and turntable rumble pro- 
viding dynamic noise suppression, and 
other forms of dynamic frequency var- 
jiation may be achieved through the 
use of tone networks on the two am- 
plifiers. Special gating systems may 
be used to operate separate amplifiers 
when only high frequencies, low fre- 
quencies, or a combination are present. 
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Fig. 2. Diagram of frequency discriminator system to be used in conjunction with 


an expander or compressor. 


Circuit can be used to expand highs or compress lows. 


Low-frequency expansion or high-frequency compression may be achieved by revers- 
ing the two diode sections. Unit also features variable attack and release controls. 


The compressor-expander circuits 
used differ from conventional types in 
that the control signal is applied to 
the screen grid of a variable mu pen- 
tode. This has the advantage that rel- 
atively low filtering of the signal volt- 
age is needed and the fact that the 
expander circuit cannot be overdriven 
by the control voltage. The operation 
of either circuit is effected by varying 
the plate resistance of a low mu triode, 
the plate of which is connected to the 
screen grid of a variable mu pentode. 
An appropriate d.c. voltage is applied 
to the grid of the triode, changing 
its effective plate resistance which, 
through a voltage divider action, 
changes the screen voltage of the pen- 
tode, consequently changing the trans- 
conductance. 

Distortion introduced by this circuit 
is desirably low and consists almost 
entirely of second harmonic distortion 
that can be eliminated through using 
two pentodes in push-pull if desired. 
For single ended operation, distortion 
is greatest at maximum compression, 


and measurements showed that eight 
per-cent second harmonic distortion 
could be expected at a compression 
ratio of twenty to one, with a one-half- 
volt input to the grid of the 6SK7. 
Halving either the compression or the 
input voltage will halve the distor- 
tion. In practice, the circuit functions 
smoothly from inaudibility to full 
power output. 

The time constants of the compres- 
sor-expander circuits will generally 
represent a compromise of several fac- 
tors. If the time constants are small, 
the switching action may be unpleas- 
antly jerky. If the time constants are 
large, a smooth switching results, but 
sharp dynamic effects may suffer. In 
the system presently used by the au- 
thor a time delay of about one-half 
second is used. On percussive passages 
this gives the effect of two sets of in- 
struments, with one set taking the 
first beat and the other set finishing 
the passage. 

Schematics of the compressor and 

(Continued on page 146) 


Photograph of a compact expander unit that may be used with existing equipment. 
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By 
GLEN SOUTHWORTH 


A loudspeaker correction system is incorporated in 


a novel amplifier that has good transient response.* 


OOD transient response is im- 
bs portant, not only in equipment 

designed for high-quality musi- 
cal reproduction, but as a factor to be 
seriously considered by the radio ama- 
teur, communications man, and public 
address operator. In the case of musi- 
cal reproduction, good transient re- 
sponse means the ability to respond 
readily to complex wave patterns with 
low distortion and the corresponding 
ability to reproduce complicated in- 
strumental passages clearly with a 
minimum of spurious tones generated 
by the equipment itself, while in com- 
munications or public address work, 
the operator will find himself repaid 
with higher intelligibility by paying 
careful attention to the design of his 
audio system. 

Although serious transient distor- 
tions may occur in almost any part 
of audio equipment, the worst distor- 
tions usually are discovered in elec- 
tromechanical devices, such as pickups 
or speakers, due to the physical inertia 
of these devices. A considerable 
amount of material on various types 
of pickups has been generally avail- 
able in recent years, including both 
commercial and home _ constructed 
types; however, there are several fac- 
tors worth noting. A number of ex- 
cellent pickups on the market today 
are capable of wide-range, low-distor- 
tion output but can cause excessive 
record wear. Stiff moving elements 
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and worn or chipped needles are usual- 
ly the worst offenders and may cause 
a great deal of noise and distortion 
on loud passages or certain tones due 
to the needle’s digging into the side of 
the record groove; surface noise or 
scratch will often be greatly increased 
on the playback by a defective needle, 
due to the lessened damping effect of 
the groove. For these reasons, many 
people have in the past preferred to 
use cactus or soft steel needles, even 
in connection with wide-range equip- 
ment. However, the present trend in 
pickup manufacture is toward light- 
weight pickups with high needle com- 
pliance, thus combining low distortion 
and record wear with wide-range re- 
production. Transient distortions in 
pickups usually occur in the upper au- 
dio ranges and may often be detected 
by using a sweep frequency record in 
connection with an oscilloscope, as this 
approximates the interrupted tone 
technique described in the preceding 
article. 

For several reasons, little detailed 
information is generally available on 
the subject of loudspeakers, but the 
effects of various types of speaker baf- 
fles and enclosures are quite well 
known, and a considerable amount of 
excellent material has been published 


* The author presents herein a practical 
construction type article based on his theo- 
retical analysis of audio transient distortion 
presented in the April, 1949, issue of Rapro 
& TELEVISION NEws. 


Over-all view of the 
home-built push-pull 


amplifier featuring 
low audio distortion, 


on this subject. The fact that loud- 
speaker performance may be greatly 
influenced by the type of amplifier 
used with it is also quite well known, 
but considerable controversy has ex- 
isted on this subject in recent years. 


A loudspeaker may be considered a 
motor-generator having one or more 
resonant elements. These resonant 
elements will not -only.cause an in- 
crease of sound pressure at certain 
frequencies but will continue to os- 
cillate after the exciting impulse has 
ceased. If resistance is inserted into 
a resonant circuit, the “Q” of the 
circuit will be lowered, these oscil- 
lations will die out more rapidly, and 
the sound pressure variations will not 
be so great. This resistance may be 
mechanical in nature, due to the. 
speaker construction, or acoustic re- 
sistance, obtained by proper loading of 
the speaker by the associated enclo- 
sure, A third method relies on the fact 
that the speaker acts as a generator 
and produces a back e.m.f. When this 
voltage is developed across a relatively 
low impedance, such as provided by a 
triode output amplifier, a considerable 
braking effect may take place with 
consequent damping of speaker oscil- 
lations. It is important to note, how- 
ever, that this braking effect will be 
dependent upon the loudspeaker ef- 
ficiency, and for good results, speak- 
ers with very heavy magnetic fields 
and capable of attaining efficiencies 
three or four times that of common 
speakers may be used in high-quality 
installations. The apparent low-im- 
pedance output of triodes may be 
achieved by multi-element tubes in 
several ways. The simplest of these is 
to place a high-wattage resistor of low 
value in parallel with the speaker 
voice coil. A more common method is 
to use fairly large amounts of inverse 
feedback over the output stage of the 
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amplifier. This system has the disad- 
vantage that the voltage reflected by 
the speaker will be in-phase at only 
two points in the frequency range. 
Fortunately, one of these points is the 
primary resonant frequency and rela- 
tively good damping can be achieved 
at this point. In the high frequency 
ranges, however, the voltage developed 
by the speaker may be greatly out-of- 
phase with the amplifier output and 
lead to dynamic instability in some 
instances. 

The importance of inverse feedback 
has long been recognized in dealing 
with electrical distortions, and with 
proper care it can be used to reduce 
mechanical distortions occurring in 
conventional loudspeakers. Advantage 
may be taken of the fact that the 
speaker acts as a generator as well as 
a motor. In this case, an electrical 
replica of the physical vibration of the 
loudspeaker will appear at the ampli- 
fier output and may be fed back into 
the amplifier to provide electrical 
compensation for speaker defects. In 
doing this, two problems must be over- 
come. First, the voltage developed by 
a speaker of ordinary efficiency will be 
only a small fraction of the amplifier 
output, and a means must be found of 
separating this small voltage, or ex- 
cessively heavy feedback with its at- 
tendant problems will be required. 
Second, the voltage developed by the 
speaker will vary greatly in phase 
over the audio range and high-fre- 
quency phase correction should be used 
in the feedback loop. A simple solu- 
tion to these problems is shown in the 
circuit illustrated in Fig. 1. A bridge 
circuit is used to balance out most of 
the voltage developed by the amplifier, 
leaving the out-of-phase voltage de- 
veloped across the loudspeaker, plus 
any voltages that may be developed by 
impedance variations of the speaker. 
The output of the bridge is then passed 
through a simple phase shifting net- 
work and applied to one of the ampli- 
fier voltage stages. In most conven- 
tional, single radiator speakers, phase 
shift increases in a positive direction 
with ascending frequency, and resist- 
ance capacitance phase-shifting sys- 
tems may be used with little difficulty. 

The results attainable with speaker 
compensation of this nature are very 
good indeed, performance of conven- 
tional twelve-inch speakers being com- 
parable with expensive, two-way 
speaker systems using horn loading. 
Although use of large diameter radi- 
ators for reproducing high frequeneies 
is unconventional in high-quality 
sound systems, excellent results were 
achieved by the author, with high-in- 
tensity, wide-range reproduction being 
obtained from a single speaker with a 
minimum of distortion. Musical re- 
production with high-frequency inten- 
sity at levels of near physical sensation 
have been experienced for periods up 
to six hours, with a minimum of listen- 
ing fatigue. Excellent reproduction 
of instruments with sharp transients, 
such as piano, kettledrums, chimes, 
cymbals, etc., is achieved. 
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This circuit has been tested with a 
variety of different amplifiers and 
speakers with marked improvement in 
every case, but for best results it is 
recommended that the constructor get 
a speaker with reasonably good per- 
formance to start with and preferably 
with as heavy a field or magnet as pos- 
sible. A speaker of high efficiency will 
permit more effective adjustment of 
the feedback loop. Although this sys- 
tem has been designed primarily for 
use with a single speaker, excellent re- 
sults may be achieved by using two 
speakers in series. Of course they 
should be of proper phasing and, if of 
different manufacture, should be tried 
in different connections for best re- 
sults. 

The circuit of a low-powered ampli- 
fier using bridge type feedback is 
shown in Fig. 2. This circuit incorpo- 
rates several interesting features such 
as a variable feedback and phasing 
control and provision for triode or 
beam power output tubes. This circuit 
makes a decided improvement in re- 
production when using either triodes 
or multi-element tubes, and with full 
feedback the difference in operation is 
unnoticeable. However, in some in- 
stances it may be desirable to provide 
a moderate amount of “hangover” in 
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Fig. 1. Diagram of basic bridge circuit that 
may be incorporated in existing equipment. 
Care should be taken to maintain the proper 
phase relations throughout the circuit. 


the bass frequencies in order to achieve 
an effect of live acoustics, or to soften 
hard tones or a number of other ef- 
fects; the high resistance output tubes, 
such as 6L6’s, make a wider range of 
control possible and provide extra 
power output. 

Several factors should be noted in 
connection with the feedback loop. 
First, the polarity of the amplifier out- 
put must be correct, and the out-of- 
phase voltage should appear across the 
side of the bridge containing the loud 
speaker. Second, in designing a feed- 
back loop, the constructor may have 

(Continued on page 92) 


Fig. 2. Diagram of amplifier using bridge-type feedback with provision for vari- 
able feedback control and triode or beam power output tubes. The 6B4 or 6L6 power 
tubes are interchangeable. The same pin connections on the tube sockets can be 
used. The screen and cathode connections are left floating, with 6B4 operation. 


R,, R.—500,000 ohm pot. 

Rs, Ry—1500 ohm, Yr ». res. 
Ry—2500 ohm, 2 ». res. 
R;—50,000 ohm, 2 w. res. 

Rg, Ro, Rio—100,000 ohm, Yr w. res. 
R,—500,000 ohm, 2 ». res. 

Rup Ry— 250,000 ohm, i, Ww. Tes. 
Rys—250 ohm, 10 w. wirewound res. 
Ris—20,000 ohm, 2 ». res. 

R\;—2 ohm, 10 w. wirewound res. 
Ryg—25,000 ohm pot. 

Riz—750 ohm, 10 ». wirewound res. 
Ris—5000 ohm, 2 ». res. 
Ri—20,000 ohm, 1 w. res. 

C,—.02 pfd., 400 v. cond. 


v) cl 
INPUT 6C5]3 


5 
RI 


TO VI,V2,V3, 
V5, V6. 


Co, Cs, Ce—.-1 ufd., 400 v. cond. 

Cs—.0005 to .005 ufd., 400 v. cond. 

C.—25 pufd., 25 vy. cond. 

C,—.002 to .02 ufd., 600 v. cond. 

C.—40 yufd., 450 v. elec. cond. 

Cy—20 yufd., 450 yv. elec. cond. 

Cyo—12 pfd., 450 v. elec. cond. 

T,—5000 ohm, plate-to-plate to v.c., 25 wm. 
output trans. 

T2*—Power trans. 350-0-350 v. @ 175 ma.; 
5S v. @ 3 amp.; 6.3 v. @ 3 amp. 

Vo, V;—6CS5S tube 

V2, Ve—6L6 or 6B4 tube 

Vi—O6SFS tube 

V—5U4 tube 


* If 6B4 output tubes only are 
to be used, the power transformer 
need not be as large. The high- 
voltage secondary winding would 
be required to handle only 120 ma. 


ANY of the early television 
Mi kits covered only the low 

band with the result that 
their owners have only limited recep- 
tion. The tuner described here will 
enable these owners to add the high 
band to these sets, making a total 
coverage of five channels. The details 
of construction will vary with the par- 
ticular set being altered, but every ef- 
fort should be made to keep all leads 
as short as possible. 

The tuner described will permit 
your present receiver to tune to two 
of the high band channels and three 
of the low band. With the necessary 
alterations on the coils specified, it is 
possible to place any of the five chan- 
nels in either the high or low band as 
desired, or any desired combination. 

To alter the coils, some experiment- 
ing will be necessary to determine the 
proper number of turns. Due to the 
frequencies involved, with the attend- 
ant importance of lead lengths and 
parts placement, it is not possible to 
give the specifications for these dif- 
ferent coils. 

The tuner is designed to replace the 
present tuner in sets covering only the 
low-frequency channels. The old tuner 
and its associated parts should be re- 
moved and replaced with this new unit. 
If your television receiver will now 
tune all twelve channels, the author 
does not recommend building this to 
replace the one now in service. Al- 
though this tuner may in some respects 
operate more satisfactorily than your 
present one, the difference will be in 
the order of a few db. that may not be 
noticed in actual operation. © 

The circuit of this tuner is extreme- 
ly simple. It consists of a 7F8 dual 
triode using one-half for the oscillator 
and the other half as a mixer. The an- 
tenna is fed into the grid of the mixer. 
The plate of the mixer feeds into your 
present i.f. channel. 

This television tuner requires a mini- 
mum of parts and is comparatively 
simple to construct. The use of a signal 
generator to adjust the coils will sim- 
plify the problem, but if a generator 
is not available the coils can be ad- 
justed on a received signal. 

The antenna input circuit consists of 
condenser C;, and load resistor R;. Con- 
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By J. T. GOODE 


Television receivers that cover 


only the low frequency band need 


not be obsoleted. 


Add this low cost tuner to your 


present set and obtain 5-channel coverage—two 


high band and three low band, or your choice. 


denser C2 feeds the antenna circuit to 
the grid of the mixer stage. The mixer 
grid circuit consists of a series coil ar- 
rangement, whereby Li; is attached to 
number one contact on the switch and 
fed to the grid through coupling con- 
denser C;. This condenser breaks the 
d.c. path allowing injection voltage to 
develop across grid resistor R:. Con- 
denser C, couples the oscillatar to the 
mixer grid. 

The arm of the switch connects to 
ground. When the switch is in num- 
ber one position, only one coil will be 
in the circuit and this will be tuned to 
the highest frequency channel. The 
first and second contacts are tied to- 
gether with number 20 wire. This will 
set the inductance for the next high- 
frequency channel. Three _ low-fre- 
quency channels are covered by L;, Li & 
L; The plate of the mixer connects to 
the primary of the first i.f. transform- 
er. Condenser C; is the oscillator grid 
condenser, and resistor R; is the grid 
leak. R, is the oscillator plate filter 
resistor. 

A Colpitts oscillator circuit is used. 
Normal Colpitts construction consists 
of a split stator condenser shunting 
the oscillator inductance with the rotor 
going to ground, forming a capacity 
center tap. The capacity center tap of 
this circuit is formed by condensers 
Cs, Cs, and Cz 

Condenser C; is a 5 ywufd. variable 
condenser which is used for the oscil- 
lator and is available from the front 
panel. By connecting C; in series with 
this capacity, a rather long lead can 
run between the bandswitch and the 
oscillator condenser which must be on 
the front panel without upsetting the 
oscillator coils. By using the leads at- 
tached to C., a span of two or three 


inches can be tolerated. L. and L,; are 
the high-frequency oscillator coils. Ls, 
Ls, and Li are the low-frequency coils. 

The lowest frequency oscillator coil 
is shunted by condensers C», Cy», and 
Cu. These condensers were added to 
this low-frequency channel to reduce 
the number of turns in Ly». A coil with 
more than twenty turns presents a 
mounting problem on the band switch. 


Coil Construction 


I,. Three turns of number 20 copper 
tinned wire with an i.d. of 3/16ths, 
spacing between turns 1/16th. 

L,. Short switch contacts with num- 
ber 20 wire. 7 
L;. Seven turns of number 24 silk 

enamel wire close-wound. 

I,, Five turns of number 20 copper 
wire spaced 1/32. 

L;. Five turns of number 20 copper 
wire spaced 1/32. 

L.. Two turns of number 16 copper 
wire spacing 1/16th. 

L;. Three turns of number 16 copper 
wire spacing.1/16th. 

Ls. Thirteen turns of number 24 
silk enamel closewound. 

Ly. Twenty turns of number 24 silk 
enamel closewound. 

Ly». Twenty turns of number 24 silk 
enamel closewound. 

All coils with the exception of Ix 
are %4 id. The coils are wound on a 
% inch rod and then slipped off the 
form. The closewound coils should be 
dipped in coil dope and allowed to dry 
before mounting. 

The bandswitch is a standard two- 
deck, four-pole five-position switch. 
One section is not used. Notice when 
the switch is rotated to one extreme 
the amount of inductance in the switch 
arm is minimum. When rotated to the 
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other extreme the arm inductance is 
maximum. Number one contact will be 
the contact nearest the arm contact. 
The mounting of the mixer coils is 
shown in Fig. 1. 

Connecting the coils to the switch 
in this manner is important. L.« has 
only two turns of wire. Connecting Le 
to number five switch contacts would 
result in even less wire to hit the 
highest frequency channel. The oscil- 
lator coils are mounted on the back 
switch deck. One end of the coils con- 
nects to one set of contacts and the © 
other end of the coils to the other set 
of switch contacts. Fig. 2 shows the 
details of this mounting. 

The mixer grid coils also connect 
directly to the front switch deck. By 
mounting oscillator coils on both sides 
of the rear switch deck, adequate 
space is available. Mount the coils in 
such a way that they are available for 
adjustment. The location of the 7F8 
tube socket must be close to the chan- 
nel switch and, if possible, directly un- 
der it. This will keep all critical lead 
lengths to a minimum. 

Keep all leads as short as possible. 
The cathodes of the 7F8 should be 
grounded right at the socket. The 
ground lead going to the mixer switch 
arm should .be number 16 wire 
grounded at the same point as the 
cathodes. All fixed condensers should 
be ceramic. Zero temperature coeffi- 
cient condensers will reduce oscillator 
drift, and are recommended. 


TO 1.F. AMPLIFIER 
B+I50 V. 


Tuning Procedure 


Due to the high frequencies involved, 
the lead length in wiring will un- 


doubtedly necessitate coil adjustment. OSCILLATOR SECTION MIXER COIL 
The coils described cover channels 2, Ri1000 ohm, Y, PT a ENS iuerion 
é 4 P hss > /2 W. res. aa—1.5 pipfd. ceramic cond. 
4,5, 9, and 13 ina receiver using the R-—-220,000 ohm, > w. res. CC TO ciatds teremic coer: 
old low-frequency if. channels, ap- Petts chm i? W. Tes. Co3 sf. variable ait cond. 
. A 10; ohm, */2 Ww. res. —4 pole, 5 pos., 2 deck. rotary sw. 
proximately 12 mc. If your receiver 1s Co, Cz, Cg, Cio, Crr—S wud. ceramic cond. Fe to Lio—See text : 


has a high-frequency channel, approxi- s—20 uufd. ceramic cond. 1—7F8 tube 
mately 25 mc., it will be necessary to 
reduce the inductance of the oscillator 
coils slightly. Since the coils must be 


Fig. 1. Schematic diagram of TV tuner. A conventional Colpitts oscillator circuit is used. 


adjusted this presents no hardship. * oi 

First determine the oscillator fre- : 
quencies required to cover five chan- Fig. 2. Underchassis view—tube socket is mounted over switch while trimmer condenser 
nels. Add the if. frequency to the is mounted tu front panel. It is important to keep all the leads as short as possible. 


channel frequency which will give the 
proper oscillator frequency. This must 
be done for each channel. Use the cen- 
ter frequency of each channel for this 
calculation. 

Turn on your receiver and proceed 
to adjust each oscillator coil so that it 
covers the desired frequency range 
when condenser C;, is in center position. 
This adjustment consists of spreading 
turns or pushing turns closer together. 
If the frequency is too low it may be 
necessary to remove a turn from the 
coil. On the other hand, if the fre- 
quency is too high it will be necessary 
to wind a new coil with an additional 
turn. 

If a calibrated signal generator is 
available, the oscillator coil adjust- 
ment can be made with very little ef- 
fort. Connect the generator to the an- 
tenna terminals and adjust the oscil- 
lator coils to cover the desired fre- 
quencies. 

(Continued on page 111) 
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By 
RUFUS P. TURNER. K6AI 


A construction article on the 


Taylor system of super-modulation— 


ail s 4 
it has many advantages over conventional rigs. 


ulation certainly is worth the at- 

tention of every ham who wants 
the best in amplitude modulation but 
neither cares to run a veritable audio 
powerhouse to get it, nor put up with 
the poor efficiency of grid, screen, or 
cathode modulation. 

The patented Taylor system! dis- 
poses of the high-powered audio stage 
and its power supply, the costly high- 
level modulation transformer, and the 
necessity of impedance matching be- 
tween modulator and final amplifier. 
At the same time, this new system af- 
fords outstanding advantages which 
include the following. 

(1) The final r.f. amplifier tube may 
be run at its full c.w. input rating, 
since the modulation process does not 
increase the plate input. This permits 
the fullest use of small tubes which 
ordinarily are unattractive in AM 
transmitters. 

(2) The carrier is reduced automat- 
ically during modulation, reducing 
heterodyne interference at the receiv- 
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Pas Taylor system of super-mod- 


ing location and narrowing bandwidth. 
At the same time, the side bands are 
emphasized, yielding a characteristic 
“punch” which other types of ampli- 
tude modulation (all other things being 
equal) do not exhibit. A super-modu- 
lated signal is easily picked out by its 
surprising loudness and sharp tuning. 

(3) During positive modulation, the 
plate input power to the final amplifier 
actually is reduced, giving this tube a 


‘cooling interval similar to the key-up 


period in c.w. transmission. 

(4) In the Taylor circuit, the modu- 
lator is an audio-operated r.f. stage, 
not the power audio stage of conven- 
tional AM modulation. The modula- 
tor is triggered into operation by the 
audio wave to feed additional r.f. en- 
ergy to the final amplifier tank. This 
additional energy brings the r.f. out- 
put up to the level of positive ampli- 
tude modulation. (For example, the 


1The Taylor “Super-Modulation” Princi- 
ple. R. E. Taylor Rapio & TELEVISION NEws. 
September, 1948, p. 42. Part 2 in the Octo- 
ber, 1948, issue, page 44. 


Fig. 1. Front and rear views of the super- 
modulated transmitter. Note particularly 
the arrangements of components on the 
chassis. The recessed plate current jacks 
may be seen through the large clear- 
ance holes in the front-view photograph. 


modulator will boost the original car- 
rier to twice its value in 100 per-cent 
modulation). 

(5) Little rf. and audio exciting 


power are required. The r.f. excita- ~ 


tion is intermediate between c.w. and 
plate-modulated phone requirements 
for a given tube. 

(6) The final r.f. amplifier and mod- 
ulater are operated from the same 
high-voltage power supply, resulting 
in a considerable saving. 

(7) Plate efficiency is the high value 
obtained heretofore in c.w. and con- 
ventional plate modulation. 

Considerably more “talk power” is 
discerned in a signal from a super- 
modulated transmitter than from con- 
ventional AM rigs of the same plate 
power input. This particular advan- 
tage of super-modulation, while bene- 
ficial at all power levels, is of special 
interest to users of low and medium- 
power transmitters in power-competi- 
tive amateur channels. 

For a detailed explanation of super- 
modulation circuit operation, the 
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A SUPER-MODULATED, LOW-POWER 
PHONE TRANSMITTER 


reader is referred to Mr. Taylor’s two 
articles.1 

The super-modulated transmitter de- 
scribed in this article has been devel- 
oped around type 807 tubes in the r.f. 
amplifier and modulator, since we be- 
lieve these tubes are representative of 
the popular inexpensive, low-powered, 
low-excitation group. In designing the 
rig, we have recognized that most ama- 
teurs have an external power supply, 
speech amplifier, and exciter (v.f.o. or 
crystal) of some kind which may be 
connected easily to the super-modu- 
lated rig. Satisfactory terminals and 
jacks accordingly have been provided 
for feeding in low-level audio and r.f. 
* and for connecting the power supplies. 
If an individual builder chooses, how- 
ever, he may include the power sup- 
plies, one or two additional speech am- 
plifier stages, and an oscillator and 
one doubler on the same chassis. These 
additional stages will be entirely con- 
ventional. 


Description 


Fig. 2 is a complete circuit schematic 
of the super-modulated transmitter. 
The following paragraphs describe the 
various portions of the circuit sepa- 
rately. 

One of the 807 tubes, V2, is the final 
r.f. amplifier. This tube operates in a 
conventional manner, except that its 
grid bias voltage is somewhat higher 
than ordinarily is used in Class-C oper- 
ation. The second 807, V; is the mod- 
ulator tube and its plate is connected 
across a portion of the tank coil, Li. 

The r.f. from the 6L6 driver stage is 
fed to both 807 grids through the ca- 
pacitance-coupling network consisting 
of C., C:, and C;. The grid of V, is con- 
nected to the midpoint of the capaci- 
tive network. The condensers in this 
network act as a radio-frequency volt- 
age divider. 
action, different values of r.f. excita- 
tion voltage are applied to each 807 
grid. Condensers C, and C; are made 
variable so that the operator may Sse- 
lect optimum r.f. voltage for each grid. 
At the correct setting of C; and C,, r.f. 
excitation to the amplifier tube, V2, 
will be reduced sufficiently during posi- 
tive modulation to “knock down” the 
input of V. and accordingly reduce the 
carrier. Before audio voltage is sup- 
plied by the secondary of transformer 
T., tube V2 supplies most of the r.f. 
energy to the final tank, C»-Ls. Tube 
V;, is highly biased and accordingly 
supplies very little. 

The 6L6 r.f. driver stage acts as a 
straight-through neutralized amplifier 
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Through voltage divider . 


on 80 meters and as a doubler on the 
two other phone bands, 20 and 10 me- 
ters. This stage has sufficient r.f. re- 
serve capability to meet the demands 
of the super-modulated final amplifier. 

From an external low-level exciter 
unit 80, 40, or 20-meter input is fed 
into the r.f. input jack, J:, to give oper- 
ation on 80, 20, or 10 meters. 

The audio driver stage employs a 
6B4-G tube, chosen for its good regula- 
tion which is essential in this applica- 
tion. This stage is operated Class-A:. 
Low-level audio input voltage is de- 
livered to the 6B4-G through the line- 
to-grid transformer T:, the primary of 
which is connected to the audio input 


jack, J. The primary of T; may be de- 
signed either for a 200 or 500-ohm line. 
The output transformer in the exter- 
nal speech amplifier must have a sec- 
ondary impedance of the same value. 
For most amateur crystal micro- 
phones, the external speech amplifier 
need not be more complicated than a 
high-gain pentode input stage followed 
by one or two resistance-coupled tri- 
odes. These speech stages may be in- 
corporated into the external exciter or 
v.f.o. unit to make a compact desk-top 
control unit. If 7; has a 200-ohm pri- 
mary, a carbon microphone and bat- 
tery may be connected directly to Jack 
J, to give satisfactory performance. 


Fig. 2. Diagram of super-modulated transmitter. A separate power supply is required. 


RF INPUT 
Ji 


AuDIO INPUT 


c c 

+250V., 90 V. 45V. 

100 MA. TO TO = 

REGULATED WISOV. W67/eV. C+ os ¥e~ Ve- 


R,—400 ohm, 10 w. wirewound res. 

R,:—50,000 ohm, 2 ». res. 

R,—50 ohm, 2 ». res. 

R,—750 ohm, 5 w. wirewound res. 

R-—2000 ohm, 10 w. non-inductive res. 

R,—100 ohm, center tapped, wirewound res. 

Cr—Low capacitance neutralizing condenser 
(.5-4 puufd. range) National NC-600 

Cy, Cy—50 pwpfd. midget var. cond. National 
UM-50 


C.—.01 pufd. mica cond. 
Cx, Cs, Co, Cyo—-002 ufd. mica cond. 

Cy, Cs—100 pupfd. midget var. cond. National 
UM-100 ; 

C;—150 wufd. midget silver mica cond. 

Cys, Cy3—-002 ufd 1500 v. mica cond. 

Cyo—Dual 100 pufd. var. cond, 026” spacing. 
National TMS-100D 

Cu, Cyy—.1 utd. 200 »v. cond. 

Cis, Ciz, Cig—2 ufd. 400 v. cond. 

Cy-—8 utd. 450 d.c.w.v. midget elec. cond, | 

RFC,, RFCs, RFC;—2'2 mhy. 125 ma. pi- 


B+ 
400V. TO 700 V. 
200 MA. 


wound r.f. choke 

RFC.—225 why., .6 wutd. special shunt-feed 
r.f. choke National R-175 

RFC,—6 t. solid hookup wire ¥g” in dia. 
stretched to winding length of 7/4 inch 
(Coiled lead from 807 plate) 


1» Jg—Coaxial female chassis jack Amphenol 
3-1 


Jo, Js, Fe Mideds closed-circuit jack 

J,—Coaxial female chassis jack Amphenol 80-C 

L,, Lo, Ls—See r.f. Driver Coil Table (Table 
I 


L,, Ls—75 w. coils with center tap added (See 
text) 

T;—200 or 500 ohm line to single Class A 
grid trans. 

T.—Class B driver trans. (Single 2A3, 6A3, 
“or 6B4-G to push-pull Class B grids) Peer- 
less D@-26A 

T.:—6.3 v. 1 amp. center tapped filament trans. 

T,—6.3 v. 3 amp. filament trans. 

PL,—6.3 y. pilot lamp 


80 METERS 


40 METERS 


20 METERS 


L, 


2 turns No. 20 enamelled 
wirewound self-support- 
ing around inside of coil 
form near cold end of Lo. 


Same as for 80 meter 
coil. 


Same as for 80 meter 
coil, 


L, 


50 turns No. 26 enamelled 
wire on 1”-diameter form. 
Winding length 1 inch. 


22 turns No. 24 enamelled 
wire closewound on I1”- 
diameter form. 


121% turns No. 24 enam- 
elled wire on 1”-diameter 


Ls 


50 turns No. 26 enamelled 
wire on 1”’-diameter form, 
Winding length of 1 inch. 
Tap 25th turn. USE BASE 
CONNECTION A, 


NONE 


1214 turns No. 24 enam- 
elled wire on 1”-diameter 
form. Winding length of 


form. Winding length of 
34 inch. 


10 METERS 


80 
METER COIL 
(A) 


34 inch. USE BASE CON- 
NECTION B. - 

NONE 512 turns No. 24 enam- 

elled wire on 1”-diameter 

form. Winding length of 

34 inch. USE BASE CON- 

NECTION B. 


20 &I0 
METER COILS 


(B) 


Table 1. Winding details for all coils covering the 80, 40, 20, and 10-meter bands. 


For maximum efficiency, plug-in 
coils have been employed throughout. 
The driver coils may be wound accord- 
ing to specifications given in Table 1 
(the r.f. Driver Coil Table). The final 
amplifier.coils are manufactured items, 
except in the case of the 10-meter in- 
ductance. 

As will be seen from (Table 1), sepa- 
rate grid and plate coils are required 
in the 6L6 stage. These coils are not 
interchangeable. Each input coil (Lz) 
has a link input winding (L:). The 
plate coils (Z;) have no link windings. 
The &0-meter plate coil is center 
apped for neutralization. By observ- 
ing the L; base connections given in 
the coil table, the neutralizing con- 
denser will be disconnected automat- 
ically from the circuit, when the 10 


and 20-meter coils are plugged in, and 
“B+” will be connected to bottom of 
the coil at the same time. For 80- 
meter operation, plug the 80-meter, 
L,-L, coil into the 6L6 grid circuit and 
the 80-meter, Z:, coil into the plate cir- 
cuit. For 20-meter operation, plug the 
40-meter, Z:-L2, coil into the 6L6 grid 
circuit and 20-meter L; coil into the 
plate circuit. For 10-meter operation, 
plug the 20-meter L:-L, coil into the 
6L6 grid circuit and the 10-meter L; 
coil into the plate circuit. 


Meechanieal and Electrical 
Construetion 


The transmitter (See Figs. 1 and 3) 
is built on a 17”x11”x3” metal chassis. 
A 5%"x7" metal baffle shield (Bud 
No. IS-1246) is mounted between the 


Fig. 3. Under-chassis view showing components and wiring. Condensers C15, C17, 
and C18, were removed for this photograph, as they would hide much of the wiring. 


amplifier-modulator and r.f. audio 
driver sections. 

The r.f. driver stage is assembled 
near the left-front edge of the chassis 
(Fig. 3). The two r.f. coils (Z:-L.2 and 
L;) are wound on 1-inch phenolic forms 
(National XR-1) which plug into 
standard 4-prong tube sockets mounted 
on each side of the 6L6 tube. 
be seen from (Table 1), six of these 
driver coils are required to cover the 
80, 20, anc 10-meter bands (two 80's, 
one 40, two 20’s, and one 10). ‘Ceramic- 
insulated driver tuning condensers, Ci 
and C;, are recessed behind the front 
lip of the chassis so as to be as close 
as possible to the coil sockets. 

Driver audio transformer T: and the 
6B4-G tube are mounted to the rear of 
the r.f. driver stage. Audio input 
transformer T; is mounted under the 
chassis between the 6B4-G tube and 
audio input jack J; The latter is 
mounted through the rear lip of the 
chassis. 

The two variable r.f. coupling con- 
densers, C, and Cs, are mounted below 
the chassis with their shafts extending 
up through wide clearance holes be- 
tween the two 807 tubes. The shafts 
are provided with sawed slots for 
screwdriver adjustment during the ini- 
tial tuning-up of the rig. 

The two 807 tubes are provided with 
external shields 2144” in diameter and 
2%” high. These shields are necessary 
for stable operation of the 807’s and 
must not be omitted. The special 
shunt-feed r.f. choke (National R-175), 
RFC:2, is mounted on top of the chassis 
near the 807 amplifier (V:) to which it 
is connected. A portion of the plate 
lead of the 807 modulator (V,) is coiled 
(See RFC; in Fig. 2) to provide a para- 
sitic suppressor choke. This coiled 
lead is visible in the photograph in 
Fig. 1. 

A milliammeter jack (J:) is con- 
nected in series with the 6L6 cathode 
resistor. This jack may be seen along 
the front lip of the chassis, in Fig. 1, 
between the two r.f. driver tuning 
knobs. Jacks J; and J, for the r.f. am- 
plifier and modulator plates respec- 
tively are mounted on a bakelite sub- 
panel recessed for safety behind the 
front lip of the chassis. Large clear- 
ance holes (14%” in diameter) permit 
insertion of the meter plug without 
danger of, contacting the live jacks 
with the fingers. These clearance 
holes may be seen on the right-hand 
front end of the chassis in Fig. 1 
(right). The recessed jack panel is 
visible in the left-hand lower portion 
Ob Wigs 3: 

Coaxial cable connects r.f. input 
jack J; to the coil socket holding L:-Ln. 
A similar cable connects the output 
tank coil link winding, L;, to the r.f. 
output jack, J; A short length of in- 
sulated hookup wire covered with 
shield braid connects the primary of 
transformer T; to the audio input jack, 
J,. The shield braid around this lead, 
as Well as the outer sheath of the two 
coaxial lines just described, must be 

(Continued on page 96) 
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As will — 


~< 


—WIMJ's Mobile 
TELEVISION 
UNIT 


television control room, with wide 
panels of glass installed on three sides 
to permit broad vision from inside the 
control room. Television cameras are 
set up on a table stretching across the 
room, with three revolving seats pro- 
vided for WTMJ-TV engineers. Above 
the table is a shelf for sound equip- 
ment, while down in front there is 
room for the cables to be run to the 
scene of the pictures. 

In the central part of the truck are 


Mobile TV truck, costing $10,000, houses 
all equipment necessary for remote pick- 
ups. (Left) The rear part of the truck 
is a complete television control room. 


Remote pickups are not simple—it takes a crew of 


five to ten men and two tons of equipment and cable. 


By JOHN E. HUBEL 


HEN WTMJ-TV, The Mil- 
WY wren: Journal station, does 

a remote broadcast, such as a 
football game far from studio trans- 
mitters, it’s a speedy, efficient, though 
big, operation. During the weeks of 
trial period before going on the air on 


- December 3, 1947, however, it was a 


‘taken. 


difficult task to get the TV equipment 
to “location.” Several trucks were 
used to carry the heavy units to the 
spot, and the programs were put on 
with all the attendant difficulties of 
gathering together and loading the TV 
broadcast facilities. 

Now, the WTMJ-TV mobile unit is 
often a familiar sight; it’s on the spot 
and on the job just as soon as any- 
thing worthwhile turns up, no matter 
how far from the studios. This unit, 
a Chevrolet truck, was ordered months 
ago, especially constructed for tele- 


vision by RCA at Boyertown, Pa. It 


cost $10,000 and weighs 9500 pounds. 

To the weight of the truck, itself, is 
added about two tons of television 
equipment when taken out on loca- 
tion. When covering an assignment, 
one and one-half tons of equipment 
stay in the truck, and a half-ton of 
equipment is on cables 1000 feet long, 
so that it can be moved at will to the 
place where the pictures are to be 
The truck has a hole in the 
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roof on which there is a deck reached 
by a ladder from inside, and when nec- 
essary, television cameras can be 
moved to the top. 

Three portable cameras may be 
used with this mobile unit. They are 
assembled before each broadcast and 
dismounted when it is over. The in- 
side rear of the truck is a complete 


numerous cabinets to -+house equip- 
ment for amplifying as well as for 
television equipment not being used 
for the particular picture in work. 
There is also space for the microwave 
transmitter used to send the picture 
back to the microwave receiver at sta- 
tion WTMJ-TV, and space is also 
provided for the metering equipment 
used to measure the amount of elec- 
tricity consumed. 

Before a broadcast, the microwave 
transmitter must be set up on a roof 
or some other high point and be lined 
up with the microwave receiver on 
the tower of Radio City in Milwaukee 
on a line-of-sight basis. The sound 
portion of a television broadcast 

(Continued on page 153) 


Gordon Thomas of WTMJ-TV does an interview at the Wisconsin State Fair Park. 


Fig. 1. External view of the completed unit. Coaxial input and out- 
put jacks are provided. The frequency dial reads from right to left in this particular unit. 


By 


GUY 


DEXTER 


Construction details of a simple tubeless marker device 


which places trequency-determined “inverted pips”? on an 


oscilloscope alignment pattern. It is 


ideal for the 


visual alignment of AM, FM, and television receivers. 


ISUAL alignment is an impor- 
Win time-saver in the testing of 

AM, FM, and television receivers. 
The response curves reproduced in- 
stantaneously on an oscilloscope screen 
in a visual alignment test would take 
many minutes of painstaking effort to 
draw by the slow point-by-point meth- 
od. A number of excellent articles 
telling how to use frequency-modu- 
lated signals for visual alignment with 
an oscilloscope have appeared on these 
pages. For that reason, the techniques 
will not be reviewed here. 

One difficulty of the visual align- 
ment method, often expressed by serv- 
ice technicians who attempted visual 
alignment of AM receivers, is the 
inability to distinguish frequencies 
readily at points along the selectivity 
patterns. This has been overcome in 
modern television signal generators by 
means of self-contained marker de- 
vices which produce a frequency-cali- 
brated pip or dip at one or more select- 
ed points on the image. However, a 
number of frequency-modulated sig- 
nal generators and test oscillators now 
in use have no such provision. 


An auxiliary oscillator is needed to 
produce an upright pip on the image. 
Some technicians already have used a 
separate oscillator for this purpose. As 
the second oscillator is tuned, the pip 
moves along the curve, and its fre- 
quency position (that is, the frequency 
it marks) at any point may be deter- 
mined from the setting of the auxiliary 
oscillator with respect to the main 
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oscillator frequency. Thus, the total 
width of the curve can be measured, 
or the frequency at any point on the 
curve can be determined. ~ 

An inverted pip—or more precisely, 
a dip—can be produced on the image 
more simply by means of an absorp- 
tion circuit (nothing more than a di- 
rect-reading wavemeter) connected 
between the signal generator and the 
receiver (or stage) under test. The 
absorption-type marker uses no tubes 
and accordingly requires no power sup- 
ply. The latter advantage will rec- 
ommend this particular device to nu- 
merous servicemen bent on improving 
their present visual alignment equip- 
ment. 

Any serviceman can build and eali- 
brate an absorption-type signal mark- 
er inexpensively. The marker shown 
in this article cost $3.50, using all 
brand-new parts. An inspection of Fig. 
4 will show that most of the required 
components can be retrieved from the 
junk box. The time required for the 
construction and calibration should not 
exceed a couple of hours under the 
worst conditions. 


Signal Marker Specifications 


The tuning range of the signal mark- 
er shown in the accompanying illustra- 
tions is 8.7 to 30 megacycles. This 
range includes the FM and television 
intermediate frequencies. Other fre- 
quencies may be provided by using 
other coil-tuning condenser combina- 
tions. For example, a 400-to-1000 ke. 


Build This 
Absorption Type 


SIGNAL MARKER 


range might be more serviceable to the 
serviceman who concentrates on 
broadcast receivers with intermediate 
frequencies of 455, 456, and perhaps 
465 ke. 

The tuned circuit, which is the heart 
of the device, is comprised by the tun- 
ing condenser C, and coil L, (See Fig. 
4). It will be noted that, except for 
a ground connection from the condens- 
er rotors, the tuned circuit is induc- 
tively coupled to the signal generator 
output and receiver input. The cou- 
pling is rather loose. This arrange- 
ment affords somewhat better selec- 
tivity than is possible with an absorp- 
tion circuit simply connected in series 
with one leg of the signal generator 
output, and produces a sharper dip on 
the oscilloscope image. 

Since most signal generators now 
are provided with concentric-line out- 
put cables, concentric-type input and 
output jacks have been included in 
the marker. Concentric cables between 


the generator, marker, and receiver in- - 


sure good shielding and low signal 
leakage. If Amphenol type 80-C con- 
nectors (J: and J; in Fig. 4) are em- 
ployed, one matching type 80-M plug 
may be connected to the end of the 
signal generator output cable, an an- 
other to the end of the cable from the 
receiver-circuit input terminals. If no 
other variety of flexible concentric line 
is available, regular microphone ca- 
ble may be employed in this applica- 
tion. 

The 8.7-30-me. coil, L;:, is wound on 
a %-inch-diameter polystyrene form 
which, in the interest of short leads, 
is mounted directly on the frame of the 
tuning condenser. (See Fig. 5.) The 
National PRD-2 coil form used by the 
writer has one closed end with a cen- 
tral hole for a 6-32 mounting screw. 
This type of form is suited to the type 
of assembly shown in Fig. 5. 

A straight - line - frequency tuning 
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condenser should be used, otherwise 
the dial scale will be too crowded at 
its high-frequency end to permit ac- 
curate reading. The condenser em- 
ployed by the writer turns counter- 


TUNABLE 
FROM 8T030.MC._ 
OUTPUT METER (OPTIONAL) 


clockwise to reduce capacitance. That 
is why. the high frequencies are at the 
left- instead of right-hand end of the 
scale (See Fig. 1). A condenser with 
clockwise rotation will give the more 
conventional left-to-right scale. 

The marker unit is built into a 5”x 
4"x3” metal box (1.C.A. No. 3811). The 
frequency scale is drawn on a 3%”x 
31%” card of white Bristol board held 

-to the box by means of thinly spread 
rubber cement, and covered with a 
plate of transparent plastic to prevent 
soiling. The long finger-grip knob 
(I.C.A. No. 1155) permits close setting 
without a vernier. 

An individual builder may follow 
any other preferable assembly pattern. 
The simplicity of the electrical part of 
the marker gives the builder consider- 
able freedom in the mechanical ar- 
rangement. The marker may even be 
built into a signal generator if there is 
sufficient room. 

Wiring is very simple, as Fig. 4 
shows. The only care necessary in 
construction of the marker is to keep 
all leads as short as_ practicable. 
Serape the metal sides of the box 
clean of all paint directly around the 
jack (J, and J:) mounting holes to in- 
sure good electrical contact, and take 
‘up the mounting nuts of these jacks 
tightly. Likewise, clean the paint 
from around both sides of the mount- 
ing hole for the tuning condenser and 
mount this component tightly. The 
ground connection shown between the 
lower end of the tuned circuit and the 
instrument case in Fig. 4 will be made 
automatically by mounting the tun- 
ing condenser on the metal panel. 


Calibration Procedure 


After the marker unit has been as- 
sembled and its wiring verified, pro- 
ceed with the frequency calibration as 
follows: 

(1) Connect an amplitude-modulated 
signal generator or test oscillator, the 
signal marker, and a receiver capable 
of tuning from 8 to 30 megacycles, as 
shown in Fig. 2. Interrupt the a.v.c. 
in the receiver. It will be helpful to 
employ an output meter (any rectifier- 
type a.c. voltmeter connected across 
the loudspeaker voice coil will be satis- 
factory); but if one is not available, 
the speaker signal will serve as a less 
accurate audible indicator. 

(2) Set the signal generator to 8.7 
me. and tune-in the signal on the re- 
ceiver. Be sure to tune “on-the-nose,” 
as indicated by the exact peak in the 
receiver output. 

(3) Swing the marker tuning con- 
denser to its maximum capacitance 
setting. As the marker is tuned to 
8.7 me., a reasonably sharp dip should 
take place in the receiver output, due 
to the wavetrap action of the marker. 
If the 8.7 me. frequency cannot be 
reached, carefully bend the two out- 
side rotor plates in toward the stators 
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to increase the high capacitance, until 
the signal is reached. When a good 
dip in receiver output is obtained, 
mark this point 8.7 on the marker dial 
scale, 

(4) Set the signal generator to 9 mc. 
Tune-in the signal on the receiver and 
adjust the marker tuning for a sharp 
dip in the receiver output. Mark this 
point 9 on the marker dial scale. 

(5) Repeat the procedure at 10, 10.5, 
LP ee 1b 6, 13.514 1452-25; 
TOSS G,1G.0) slicks kee eLOiOy Lo pmb, 
20, 21 e2eomed 2020 Ld, eo ane 
30 megacycles. Additional intermedi- 
ate points may be checked and added 
to the dial scale, if the operator de- 
sires. 


Using the Marker 


The signal marker unit may be used 
to identify frequency points on any 
image whose dimensions are within the 
marker tuning range. Such images in- 
clude if., r.f., and discriminator re- 
sponse patterns. The marker dip may 
be “slid” along the curve simply by 
tuning the marker unit, and the posi- 
tion of the dip (in megacycles) may be 
read on the marker dial scale. 

Typical selectivity images obtained 
with a frequency-modulated (sweep) 
signal generator are shown in Fig. 3. 
In Fig. 3A, the marker dip has been 
moved to the low-frequency end of the 
selectivity curve by tuning the marker 
unit. The frequency represented by 
this point on the curve may be read 
directly from the marker dial. Simi- 
larly, in Fig. 3B, the dip has been 
moved to the peak (center-frequency 
or resonant frequency) of the curve. 
And in Fig. 3C, the dip has been 
moved to the high-frequency end of 
the curve. With this movable dip, the 
operator can literally put his finger on 
any point anywhere on the curve and 
read the frequency of that point di- 
rectly from the marker dial. 

In use, the marker unit is connected 


Fig. 3. Illustrating use of marker dip to 
determine frequencies along a typical vis- 
ual alignment pattern. See text for details. 


C,—Midget 50 wupfd. var. straight-line fre- 
quency cond. (National SE-50) 

J,, Jo—Female concentric chassis receptacle 
(Amphenol 80-C) 

L,—19 t. #26 en. on Y2” dia. form. Space to 
1,” winding length 

L.—1 t. solid, insulated hookup wire, spaced 
1/16” from gnd. end of L, 


Fig. 4. Complete circuit of signal marker. 


between the frequency-modulated sig- 
nal generator and the receiver or re- 
ceiver stage under test. The connec- 
tions are similar to those shown in Fig. 
2. 

It is possible to construct a marker 
unit for frequency coverage other than 
that afforded by the instrument shown 
in this article. Either higher or low- 
er frequency bands may be covered by 
using values of C; and L,; other than 
are shown in Fig. 4. The 50-uzfd. tun- 
ing condenser will be adequate for all 
frequencies up to about 75 megacycles. 
At higher frequencies, it will be ad- 


(Continued on page 141) 


Fig. 5. (Left) Inside view of the home-built marker unit showing simple wiring and 
the few components required. (Right) A close-up of the tuning assembly. For short 
leads and simplicity of construction, the coil 

should be mounted directly on the frame of the fore 

tuning condenser, as graphically illustrated. : 


By DONALD FORT 


You don’t need any particular woodworking skill 


: ay ‘ 
to construct this simple yet effective housing. 


bass response are usually quite 

bulky, often occupying from five 
to ten cubic feet. Such baffles are sat- 
isfactory when there is plenty of room, 
but when space is at a premium a 
much smaller baffle must be used. It 
should preferably be small enough to 
fit within an existing radio-phonograph 
cabinet, or to set on a shelf where, if 
necessary, the unbeautiful product of 
the amateur woodworker can be hid- 
den behind a thin curtain. Such a 
baffie, occupying less than two cubic 
feet and giving a smooth bass re- 
sponse down to below 60 c.p.s., is de- 
scribed here. While it compares favor- 
ably with much larger conventional 
bass reflex baffles in frequency range, 
it is somewhat inferior in efficiency and 
in maximum power output at low fre- 
quencies. It is therefore advocated 
chiefly for home use, where economy 
of space is often essential and where 
only moderate sound levels are neces- 
sary. With all its shortcomings, how- 
ever, it can still give a cheap twelve- 
inch speaker, driven by a ten-watt am- 
plifier, enough woof to rattle the china. 

The baffle combines the features of 
the acoustic labyrinth and the so- 
called “infinite” baffle. The usual 
acoustic labyrinth* consists of a folded 
absorbent-lined column, one end of 
which is coupled to the rear of the 
speaker, the other end being open to 
provide a release for back pressure. 
The proposed baffle differs from the 
usual labyrinth only in that the end 
of the column is closed. It thus re- 
sembles the infinite baffle in that the 
back of the speaker is completely en- 
closed, the front surface of the speaker 
diaphragm being the only sound 
source. The reason for this design is 
explained below. 

The lower limits of the bass re- 
sponse of a baffle are set by the funda- 
mental resonant frequency of the en- 
closed air mass, the response falling 
off rapidly below this point. For con- 
ventional bass reflex and infinite baf- 
fles the desired resonant frequency is 
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obtained by making the volume of the 
speaker enclosure sufficiently large. 
The resonant frequency of the open- 
ended labyrinth depends on the length 
of the column, the wavelength at 
resonance being twice the column 
length. The column cross-section can 
be reduced sufficiently so that the bulk 
of the labyrinth is considerably less 
than that of bass reflex or infinite baf- 
fles of the same resonant frequency. 
There is a limit to this reduction in 
bulk, however, for if the column cross- 
section is constricted too much, very 
little sound can pass through the col- 
umn, and back pressure will build up 
behind the speaker diaphragm, imped- 
ing its motion and thereby reducing 
the sound output. The proposed design 
effects a further saving in bulk, how- 
ever, by cutting the column length in 
half, and closing the end of the column. 
This leaves the fundamental resonant 
frequency unchanged, for the wave- 
length at resonance is four times the 
column length for a closed column, as 
compared with twice the column 
length for the open column. The vol- 
ume is thereby reduced to approxi- 
mately half that of the conventional 
open-ended labyrinth with the same 
column cross-section and same reso- 
nant frequency. 

The reduction in bulk is not accom- 
plished without cost, however. With 
the open-ended labyrinth (and also the 
bass reflex baffle), back radiation is 
emitted through a separate port. With 
the proposed baffle, as with infinite 
baffles in general, sound can be emitted 
only through the speaker diaphragm. 
Thus, at resonance the back radiation 
travels the length of the column and 
is reflected back in the proper phase 
to reinforce the motion of the dia- 
phragm, so that the back radiation is, 
in effect, emitted through the dia- 
phragm. For a given total sound out- 
put, the amplitude of motion of the 
diaphragm must be greater when all 
the sound is coming from the dia- 


*Olney: Journal Acoustical Society of Amer- 


ica, Vol. 8, No. 2, 1936, page 104. 


phragm, than when part of the sound 


is coming from a separate port. But 
at large amplitudes the cone suspen- 
sion system departs from linearity, re- 
sulting in harmonic distortion. Thus 
our baffle, in common with other in- 
finite baffles, cannot put out as much 
“undistorted” sound power as can a 
baffle with a port for releasing back 
pressure. Furthermore, much of the 
back radiation is absorbed by the laby- 
rinth walls. Also, the cross-section of 
the column is sufficiently small to offer 
appreciable opposition to the passage 
of sound, so the motion of the speaker 
cone is restricted somewhat. This baf- 
fle, like other labyrinth baffles, is there- 
fore less efficient ‘than a bass reflex 
baffle. é 

The labyrinth is lined with sound- 
absorbing material partly to cut down 
and spread out the fundamental reso- 


nant peak, and partly to damp out. 


higher harmonics and anti-resonances. 
(The open labyrinth gives even har- 
monics, the closed labyrinth odd har- 
monics.) If the labyrinth walls are 
non-absorbent, a pronounced peak is 
obtained at fundamental resonance, 
with a series of lesser peaks and dips 
at higher frequencies. The latter 
fluctuations are not as noticeable to 
the ear as one might expect, however. 
For that reason some experimenters 
may find a non-absorbent baffle rea- 
sonably satisfactory. Z 
A typical baffle design is shown in 
Fig. 2. The dimensions and general 
layout may be varied within limits to 
fit various sizes and shapes of speaker 
compartments. The volume of the 
baffle is slightly over 1% cubic feet._ 


Design Notes 


1. Acoustic Lining. For best results 
the lining should have a high absorp- 
tion coefficient at middle and high 
frequencies, and moderately good ab- 
sorption at low frequencies. Dense 
mats of mineral fiber, such as rock 
wool or glass, fiber, meet these re- 
quirements. (Do not use thermal in- 
sulation, as it is not nearly dense 
enough). It is a good idea to look at 
a table of the absorption characteris- 
tics of various materials for different 
frequencies before choosing the mate- 
rial. You may be impressed, as I was, 
with the scarcity of materials with 
good low-frequency absorption. 

Material in the form of rigid sheets 
is the easiest to work with, since it 


supports itself and can therefore be © 


used by itself to form the baffle plates. 
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I used Johns-Manville “Airacoustic” 
sheets, one inch thick (rigid sheets for 
lining air-conditioning ducts). Thin- 
ner sheets are available, but the thick- 
er ones have better low-frequency 

absorption as well as greater mechan- 

ical strength. Sheets of glass fiber or 
other material with similar properties 
‘should work just as well. The sheets 
are used both to line all surfaces of 

the speaker compartment and to form 
the interior baffle plates. 

The baffle plates should preferably 
be mounted vertically as shown, as 
this simplifies the problem of keeping 
‘them in place. If they are cut for a 
tight fit, they will stay in place with- 
out being fastened, unless the cabinet 
is tipped over. If necessary they may 
be pegged securely in place with a few 
finishing nails, as shown in Fig. 1C. 

2. Column Dimensions. The effec- 
tive length of the baffle shown here is 
over 5 feet, which means a resonant 
wavelength of over 20 feet, or a res- 
onant frequency somewhat below 60 
c.p.s. The choice of resonant frequency 
depends on the type of over-all re- 
sponse desired, and on the characteris- 
tics of the other audio components, in 
particular the resonant frequency of 
the speaker. It is very easy to experi- 
ment with different column lengths by 
varying the number or arrangements 
of baffle plates until the desired re- 
sponse is obtained. 

The baffle shown is believed to be 
about as small as is practicable. Since 
the acoustic material takes up a siz- 
able fraction of the total volume, any 
further reduction in bulk would neces- 
sitate a relatively great decline in the 
air space. This would mean a sub- 
stantial reduction in either column 
Jength or cross-section, at the expense 
of performance. By the same reason- 
ing, it is advisable to make the baffle 
larger than shown, if space permits. 
This baffle, however, seems to be a rea- 
sonably satisfactory compromise be- 
tween performance and compactness. 

The front baffle plate has a hole 
which fits snugly over the speaker field 
housing, permitting the plate to be 
mounted close to the front of the 
speaker. This is necessary to provide 
proper coupling between the speaker 
and the column. If the arrangement 
of Fig. 1B were used instead, the 
coupling would be very poor because 
of the great contrast between the 
cross-section of the column and that 
of the chamber immediately surround- 
ing the speaker. Most of the back 
radiation would be trapped in the lat- 
ter chamber, setting up a resonance, 
not adequately damped by the lining, 
resulting in a very annoying peak in 
the middle voice frequencies. 

3. Speaker. In the open-ended laby- 
rinth and bass reflex baffles much of 
the low-frequency output comes from 
the port rather than directly from the 
speaker diaphragm. It is thus possible 
to obtain satisfactory bass response 
using a relatively small diameter 
speaker. With our baffle, however, as 
with all types of infinite baffles, it is 
essential to use a large speaker, since 
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(A) Cut-away view of sound cabi- 


(B) 


Improper placement of baffles. The speak- 
er pot should protrude through the first 


baffle as shown. in (A). 


(C) The individual 


baffles are held in place by small nails. 


the front of the speaker diaphragm is 
the only sound source. A six or eight- 
inch speaker is entirely unsatisfactory 
for this type of baffle. A twelve-inch 
speaker will do, and a fifteen-inch 
speaker is still better. The larger 
speaker is superior in having a lower 
resonant frequency as a rule, but the 
chief advantage is in the greater maxi- 
mum undistorted sound output at low 
frequencies. This is particularly im- 
portant, for high power output is most 
needed at low frequencies. 

The marked dependence of ‘bass re- 
sponse upon speaker size is evident from 


‘the theoretical equations of speaker 


performance, Assuming the cone to 


move as a piston, the sound power out- 
put at a given frequency is proportion- 
al to the area of the cone, the radiation 
resistance per-unit-area, and the 
square of amplitude of vibration of the 
cone. But the area of the cone varies 
as the square of its diameter, and so 
does the radiation resistance per-unit- 
area, at low frequencies. And the max- 
imum excursion the cone can make, 
without: excessive distortion due to 
non-linearity of the suspension system, 
is presumably roughly proportional to 
the cone diameter. For there is usual- 
ly a rough correlation between the di- 
mensions of the cone and the dimen- 
(Continued on page 112) 


Fig. 2. Over-all view of speaker case with top lining removed. 


By 
ROBERT HERTZBERG, 
W2DIST 


OU now have a ham license, a 
A ee (described in the April, 

1949 issue of RADIO & TELEVISION 
News), and a burning desire to go on 
the air. Where do you start? How 
much, or rather how little, must you 
spend for a transmitter? 

You'll be rather surprised to learn, 
right off, that a basic c.w. transmitter 
is simpler in design and construction 
than a receiver. The foolproof rig 
pictured herewith can easily be assem- 
bled in about three or four hours, at 
a cost of $20 to $25. The parts, with 
the exception of the main tuning coil, 
L,, are standard receiving-type com- 
ponents and can be bought at bargain 
prices. If you start the project in the 
morning and allow yourself an hour 


(Left) The photograph shows how the transmission line joins the center of the antenna. 


Neat and inexpen- 
receiver 


sive, this 


trans- 


mitter combination is ideal for the 
beginner. In spite of its simplicity, excellent 
long-distance communication can be enjoyed with it. 


Part. & You’re on the air—if you’ve followed this 


series you should have your ham license and receiver— 


here are the construction details for your transmitter. 


or so after lunch for the antenna in- 
stallation, you will be pounding brass 
by supper time. The likelihood is that 
you'll forget all about supper when 
some other ham answers your first 
CQ! 

The transmitter was designed as a 
companion unit for the receiver, and 
uses a chassis and a front panel of the 
same dimensions. If you have access 
to a manual training shop in school, 
or have the necessary woodworking 
tools at home, you can dress up the 
outfit considerably by enclosing both 
receiver and transmitter in a simple 


cabinet. Provide a hinged top for the 
receiver so that you can change plug- 
in coils readily. 

Note that this is a c.w., not a phone 
transmitter. Sure, you’ll go on phone 
eventually, but you need preliminary 
experience in tuning procedures, the 
handling of radio-frequency energy, 
etc., and a c.w. rig gives it to you 
painlessly and inexpensively. Phone 
is fun, but also a bit more costly. 
Check the cost of microphones, speech 
amplifiers, and modulation transform- 
ers, and you’ll agree that c.w. is a 
smart heginning for your ham career; 


One wire of the antenna 


is cut, and the two ends thus formed go to the ends of the transmission line, under the heads of machine screws. 
(Right) The free ends of the antenna are joined and soldered where they pass through one hole of the insulator. 


BOTTOM 
_GUT HERE 


TRANSMISSION LINE 
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and when you discover how readily 
you can work DX with low power, 
you'll appreciate c.w.’s long-standing 
popularity with hams the world over. 

The transmitter uses one tube, a 
6L6, as an oscillator, or generator of 
radio-frequency energy, and a second, 
a 5Y3, as a high-voltage rectifier to 
supply direct current to the plate of 
the 6L6. The actual radiating of the 
radio signals into space is done by 
an antenna of the popular “folded di- 
pole” type, made of inexpensive twin 
lead wire. This is the same stuff used 
for television aerial lead-ins. There 
is only one tuning control, and once 
you set it for a particular irequency, 
you leave it alone. 

After you look over the digerarn 
of the transmitter, the parts list, and 
the construction photographs, you’ll 
probably remark, “Heck, there’s noth- 
ing to this.” Study the layout care- 
fully before you drill any holes. It 
has been worked out to produce short, 
direct connections, which are helpful 
in any short-wave transmitter. No 
detailed layout drawings are given be- 
cause parts vary in dimensions, but 
follow the general plan and you'll ex- 
perience no difficulty. 

On the chassis proper are mounted 
the power transformer, T:, and its 
associated rectifier tube, V2, and filter 
condensers, C; and C.; the sockets for 
the oscillator tube, V;, the crystal, 
and the plug-in coil, L:. The front 
panel holds only the tuning condenser, 
C:, the line switch, S:, and the panel 
light, PL. 

Because the tuning condenser, (,, 
is part of the high-voltage supply cir- 
cuit, it must be insulated completely 
from the panel. Mount it on a piece 
of bakelite, fiber, or even well dried 
hard wood measuring about 1 x 3 
inches. Drill a center hole in the panel 
large enough to clear the condenser 
mounting stud and nut by about % 
inch, and fasten the insulating strip 
to the panel, from the back, by a cou- 
ple of short 6-32 screws and nuts. Fit 
the protruding shaft, on the front 
side, with a bakelite pointer knob. 
Make a simple dial from white paper 
and attach it to the panel by means 
of rubber cement, airplane dope or 
Scotch tape. 

The sockets for V; and L; are raised 
above the top surface of the chassis 
by brass or fiber spacers, or piles of 
washers, to a height of about % inch. 
This arrangement keeps the high-volt- 
age leads in the open air and reduces 
the possibility of flashovers to the 
grounded chassis. The crystal socket 
sits flush against the chassis. Only 
two of the five pins of this socket are 
used to take the prongs of the crystal 
holder. 

The underside of the chassis holds 
the filter choke, CH,, and the few small 
resistors and condensers. The wiring 
is very simple and shouldn’t take you 
more than thirty minutes. 

Connections for the key and a plate 
circuit milliammeter are made at a 
four-terminal strip on the back of the 
chassis. Space this away from the 
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R,— 20,000 ohm, 1 w. (or 22,000 ohm) res. 
R.—200 ohm, 2 w. (or 220 ohm) res. 
R,—15,000 ohm, 2 ». res. 
Rs—25,000 ohm, 20 or 25 w. wirewound res. 
C,—.01 pfd., 400 v. cond. 
Co, Ce—.01 pfd., 600 v. mica or paper cond. 
C,—50 pwufd. double-spaced midget var. cond. 
Cs, Ce—8 ufd., 600 v. elec. cond. 

H,—10 hy. 150-175 maa. filter choke 
RFC,;—2. 5 mhy.r.f. choke 
S5,—S.p.s.t. toggle sw. 
T,—Power trans. 700-800 v. center- Mapped: 

ey aot ma., 5 v. @ 2 amp., 6.3 v. @ 2 


oe Piocae tank coil for 40 meters (Barker & 
Williamson Type 40JEL) 

PL,—Panel light, 6.3 v. 

V,—6L6 or 6L6G tube 

V.—5SY3 tube 

Crystal—Quartz crystal, any frequency between 


7.0 and 7.3 meg. 

Miscellaneous parts 

Chassis, alum. or zinc plated steel: 7”x13”"x2” 

Panel, alum. or zinc plated steel: 7”x14"xV/g” 

Sockets. One octal saddle or wafer type ton Vo; 
one octal molded bakelite top-of-chassis 
mounting type for V1; two five-prong molded 
bakelite top-of-chassis mounting type for 
crystal and L, 

Pointer knob for C, 

Four-screw terminal strip 

Line cord and plug, and soft rubber grommet 

Telegraph key, from  previously-built code 
practice set 

Milliammeter, d.c. type—scale range 0 to 150 
or O to 200 ma, 

Antenna, top sectson, 65 feet of 300 ohm twin 
lead; transmission line section to suit location 

Dipole connector block 

Two small aerial insulators, glass or ceramic 


Complete schematic diagram of transmitter. Only two tubes are required. 


metal surface by collars, to give ac- 
cess to the soldering lugs. 

I strongly recommend that you go 
on the air initially on the so-called 
40-meter band. This extends from 7000 
to 7300 kilocycles (7 to 7.3 megacy- 
cles), is devoted exclusively to c.w., 
permits wonderful DX contacts, and 
requires only a simple antenna. Sur- 
plus Army and Navy crystals for this 
range are available by the thousands, 
at give-away prices. To play safe, 


keep away from the extreme edges of 
the band. Any frequency higher than 
7000 and lower than 7300 is satisfac- 
tory. I selected a crystal cut for 7150 
kilocycles because it can be used later 
to control a phone transmitter on 28.6 
megacycles, in the 10-meter phone 
band. (For this purpose, the circuits 
are arranged to quadruple the crystal 
frequency: 7150 times 4 equals 28,600 
kilocycles, or 28.6 megacycles.) Used 
(Continued on page 142) 


The complete amateur transmitting station: key is on the left, the 
transmitter is in the center, and the plate meter is on the right. 
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BARNEY AND THE BOOSTERS 


FTER having had that young 
A Irishman, Barney, as an assist- 
ant in his radio service shop 
for over a year, Mac thought he was 
pretty well prepared for anything the 
boy might do; but he was still some- 
what taken aback when one bright 
June day the lad came dashing and 
sliding into the service department 
after his lunch hour, yelling at the top 
of his voice, ““Your-a-kay! Your-a-kay!” 
Instantly Mac grabbed up the atom- 
izer-bottle of cleaning fluid used to 
brighten up dial glasses and squirted 
a couple of shots at Barney’s fiery red 
hair. 

“Calm down! Calm down!” he or- 
dered. “And what’s this ‘your-a-kay’ 
business ?” 

“You know: ‘your-a-Kay,’” Barney 
said impatiently. “It is what Archi- 
medes said when he discovered the law 
of flotation. It’s Greek and means ‘I 
have found it.’ ” 

“I always thought the word was pro- 
nounced ‘Eureka,’” Mac said mildly; 
“but what particular ‘it’ have you 
found this time?” 

“T’ve just solved the problem of how 
to get good TV reception in the fringe 
areas,’’ Barney announced importantly. 

“T told you not to run around in this 
hot sun without your hat on,’ Mac 
muttered, “but tell me more! I, and 
about fifty million other Americans, 
are Strangely interested.” 

“Like all great inventions, it is 
really quite simple,”’ Barney said mod- 
estly. “You know that an airplane 
flying overhead reflects a signal down 
to the set; right?” 

“Check.” 

“My idea is simply to paint the out- 
side of a spherical balloon with metal- 
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lic paint, so that it will reflect TV 
waves and then to send it up a thou- 
sand feet or so on the side of town 
farthest from the TV station. Because 
of the spherical shape, it will reflect 
the signals passing high overhead down 
into every part of the town, and there 
will always be some point on its curved 
surface that will reflect the signal to 
a given spot, no matter how much the 
balloon turns or bobs around.” 

“Perhaps if you were to lie down 
there on the bench for a while and if 
I were to place cool, moist compresses 
on your head,” Mac mused, ‘for maybe 
squeeze your head just a little bit in 
the vise—?”’ 

“All right! All right! They laughed 
at Marconi, too,” Barney said: “but I 
am going to try it all the same—just 
as soon as I can get hold of a suitable 
balloon.” 

“What brought on this unusual at- 
tack of deep thinking?” Mac asked 
curiously. 

“The gang over at the hash-house 
was arguing about fringe-reception in 
general and boosters. in particular. 
Some said boosters were next to 
worthless; others swore by them. How 
do you feel about boosters?” 

“Well, that’s a good bit like asking 
what you think about blondes. In 
both cases the answer might well be: 
‘There are lots of different kinds, and 
even the same kind behaves differently 
in different situations.’ ” 

“Ts that why there is so much dis- 
agreement about blondes—I mean 
boosters ?” 

“T think so. One thing you have to 
remember is that the booster has to 
have something to boost. Unless the 
antenna can deliver some sort of sig- 


nal to it, it has nothing to work on. 
The results are about the same as 
when a small boy reaches the bottom 
of his soda. He keeps on trying, but 
about all his straw delivers is noise. 

“And speaking of noise,” Mac went 
on, “the important thing to a booster 
is not how much signal you have, but 
how much signal you have in compari- 
son with the noise level. In a very 
quiet location, the booster can take a 
noise-free signal of only a few micro- 
volts and push it up to where it will 
make a good picture. 
cation where a much stronger signal 
is available but where it is accom- 
panied by an equally-strong noise, the 
booster is helpless, for it cannot boost 
the one and not the other. In the 
latter case, the owner of the TV set 
could truthfully say that a booster did 
not help him, for the gain of his un- 
aided receiver would be sufficient to 
reach down to his high noise level.” 

“What could he do about it?” 

“Well, he would have to make 
changes in the kind, orientation, or 
location of his antenna, or in the type 
or path of his lead-in so as to pro- 
duce a more favorable signal-to-noise 
ratio. He could do this by increasing 
the signal strength, decreasing the 
noise, or by raising or lowering both, 
non-uniformly, so that the signal has 
the better of it. Once he has that 
signal sticking up out of the noise 
level, the booster can take hold of 
it and raise it to picture-making 
strength.” 

“In other words, if the signal in 
your antenna is well above your noise 
level, the booster can do a good job 
on it; if not, the thing to do is not to 
cuss the booster but to work on the 
antenna.” 

“Go to the head of the class, Junior.” 

“What does it take to make a good 
booster ?” 

“The perfect booster,’ Mac said 
slowly, “would be one that would am- 
plify uniformly the full six megacycle 
width of each of the twelve channels 
and nothing else. It would contribute 
no noise of its own, would be com- 
pletely stable, would not upset the 
impedance of the leadin into which 
it was inserted, and would have high 
amplification.” 

“How.close can we come to that?” 

“Not too close. Tight coupling to 
the antenna and resistor loading of the 
tuned circuits flatten out the response 
curve but only at the expense of gain; 
and we still cannot achieve the 
straight-sided flat-topped response 
curve we'd like. What’s more, every 
booster contributes some noise of its 
own to that picked up by the antenna, 
and it is difficult to achieve both high 
gain and low noise.” 

“What does too narrow a bandpass 
do?” 

“Shows up as a lack of detail in the 
picture or, in the case of a weak sig- 
nal, difficulty in getting both the pic- 
ture and the sound at the same time. 
By tuning the narrowband booster, 
you can peak up one or the other, but 
not both.” (Continued on page 140) 
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Fig. 1. The r.f. section (left) and the 
modulator portion (right) are housed in 
interlocking war surplus metal cabinets. 


A Miniature Phone-C.W. 
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By HAL BUMBAUGH, wen 


A deluxe type portable or mobile transmitter which 


offers all of the desirable features of a home rig. 


HE design of small transmitters 
for portable or mobile use re- 
solves itself usually into a 
struggle for simplification and com- 


_pactness. While, in general, these are 


definitely necessary requisites they are 
all too frequently obtained at the cost 
of power output, stability, and com- 
pleteness of control. 

If there is one type of transmitter in 
which every fraction of a watt should 
be conserved within the transmitter 
and every possible watt obtained at the 
output it is the small portable or 
mobile job. 

It is the purpose of this article to 
describe a transmitter in which every 
feature to be found in the home shack 
kilowatt rig is retained, one which has 
adequate output for DX work on phone 
or c. w. on all amateur bands, and yet 


can be comfortably housed in a small 


metal carrying case. 

All-band operation can be had on 
either phone or c. w. with only three 
crystals in the 80 meter region, and 
the rig may be powered either with a 6 
volt battery, a 12 volt battery, or a 
conventional a. c. power pack. 


Sune. 1949 


Use is made of presently available 
items on the surplus market which 
permit the building of a complete 
transmitter at a very reasonable cash 
outlay. 

The two principal items entering 
into such a design are, first, tubes, and 
second, power supply. 

The power tube used in the final 
stage of the transmitter and in the 
output stage of the modulator is the 
815. This is a tube which is one of the 
best dollars-and-cents buys available 
to the amateur but one whose watts- 
per-dollar value is, unfortunately, 
little recognized by amateurs. The 
general design of the tube is such that 
it lends itself well to external short 
leads and compact construction. It is 
a double beam tube built into a short, 
sturdy glass envelope and requires ex- 
tremely low grid driving power— 
either r. f. or a. f.—for full power out- 
put. Its construction also makes it 
ideal for push-pull operation where the 
length of the external leads may be 
brought down to the irreducible mini- 
mum, thus making for extremely high 
efficiency and stability. For example 


‘some years to come. 


Transmitter for Portable 
or Mobile Use 


the grid leads in the rig to be described 
are one inch in length while the plate 
leads are one half inch long. 

The other half of the team is a PE 
103 dynamotor of the type which gave 
such excellent service during the last 
war and which is now available on 
the surplus market at an extremely 
low figure. One of these new dyna- 
motors should take care of all future 
mobile problems—as well as some 
portable ones—for the amateur for 
They are very 
ruggedly built and will deliver several 
times their rated output without dam- 
age. Furthermore they can very 
readily be adapted to amateur use as 
will be seen later. 

The surplus market is again called 
on to provide a carrying case for the 
transmitter and the modulator. These 
cases were used by Collins to house 
their small communications units 
known as the MBF. These aluminum 
cabinets, with carrying straps and 
lock-on lids, are available at a very 
reasonable figure and come in pairs 
which lock together, thus making an 
ideal set-up for housing the trans- 
mitter and modulator to be described. 
The individual cases measure 14 inches 
by 9 inches by 8 inches. If these cases 
cannot be obtained, commercial cab- 
inets approximating these dimensions 
may be used. 
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Fig. 2. Top chassis view of r.f. portion. 
densers, C;;, Cis, may be seen at ends of 


Standard commercial chassis meas- 
uring 12 inches by 7 inches by 3 inches 
are just right for these cases as can be 
seen in the photographs. 

Front panels may be of any desired 
metal and thickness to suit the con- 
structor as they will be finished in 
black craekle lacquer when completed. 
Panel dimensions are 13% inches by 
8% inches. 


Transmitter 


Fig. 4 is the circuit diagram of the 
r. f. section. 

While a great deal of latitude is per- 
mitted the designer in the choice of 
oscillator circuits it is the author’s 
belief that the circuit shown is prob- 
ably the best all-around circuit since it 
is easily set up, never fails to start re- 


Fig. 4. 


R., Ri —500 ohm, 1 w. res. 
Rs, Ryg—50,000 ohm, 1 w. res. 
Rz, R;—25 ohm, 2 w. res. 
R:—75,000 ohm, 2 ». res. 
R.—350,000 ohm pot. (final excitation) 
R,—15,000 ohm, 1 ». res. 
Ry, Ris—200 ohm, 2 ». res. 
Rio, Rii—See text 
Rio—10,000 ohm, 10 w. wirewound res. 
Ris—Shunt to make meter read 200 ma. full- 
scale (see text) 
R\s— 350 ohm, YY w». res. 
-C;—15 yufd. ceramic cond. 
C.—50 wufd. ceramic cond. 
Cz, Cy3, Cis, Coo—-002 wfd. mica cond. 
C.—30 pufd. var. cond. 
Cz, Cio, Cis, Crp —-005 wfd. mica cond. 
x fd. mica cond. 
Cz:—100 uufd. var. cond. 
Cy, Cyso—100/100 pufd. dual var. cond. 
Cu, Cys—Neutralizing cond. (see text) 


Neutralizing con- 
tank coil, Ly, L:. 


gardless of the load, can work straight- 
through with no possible damage to 
the crystal, and has extremely high 
harmonic output up to the fourth har- 
monic. There are no adjustments other 
than that of the load circuit tank. As 
will be seen, the circuit is inheréntly 
a Colpitts with the voltages appor- 
tioned by the condensers in the grid 
circuit. The load is electron coupled 
for the fundamental or any of its 
harmonics. 

While almost any of the conventional 
tubes used as oscillators may be used 
in this circuit, the 6AG7 (basically a 
television video tube) is the best be- 
cause of its extremely small interelec- 
trode capacities and its excellent in- 
herent shielding which is an aid in 
holding crystal current to a minimum 


Circuit diagram of the r.f. portion of the portable-mobile transmitter. 


Cys, Cyz—.5 pfd., 400 v. paper cond. 
1— Switch on “Band-Hopper” 
S,—D.p.d.t. toggle sw. 
S.—D.p. 5-pos. rotary sw, 
S,—S.p.d.t. toggle sw. 
S;—Special sw. (see text) 
RFC,, RFC,—2.5 mhy. r.f. choke 
L,—Barker & Williamson #2-A “Band- 
Hopper” 
L.—Barker & Williamson MEL 
L.—Barker & Williamson MCL 
Ly, L;—See text 
L,, L;—Barker & Williamson #BVL 
M,—Ant. current indicator (G.E, Type DW52 
(surplus) see text) 
M,—50 ma, d.c. meter 
RL,;—6 ». keying relay 
J,—Keying jack 
V,—6AG7 osc. tube 
V.—6AG7 buffer-doubler tube 


V,;—815 tube 1—Crystal 


Fig. 3. Bottom view of unit. The two toggle switches near cen- 
ter of chassis are phone-c.w. and microphone supply switch. 


and protecting the oscillator from re- 
flected changes in the output or load 
circuit. 

For the above reasons another 6AG7 
was chosen to function as a buffer- 
doubler tube since it functions equally 
well for this purpose, the doubling effi- 
ciency being very high. 

As a load circuit for the 6AG7 oscil- 
lator and a coupling medium to the 
6AG7 buffer-doubler a Barker & Wil- 
liamson 2-A “Band-Hopper” coil was 
chosen and can be seen in Fig. 3. Its 
taps are available through the medium 
of the switch built into the assembly, 
the shaft of which extends through the 
front panel, and it is the second con- 
trol from the left in the lower row in 
Bigerads 

The load circuit L. of the 6AG7 
buffer-doubler is a _ plug-in “Baby 
Type” Barker & Williamson coil with 
end link (type MEL). It is tuned by a 
100 uwefd. condenser, Cs. — 

A very important feature of the 
buffer-doubler stage is the 50,000 ohm 
potentiometer, Rs, which functions as 
an excitation control for the final. 
Not until one has had experience with 
such a control is it realized what ex- 
tended voltage excursions of screen 
and plate voltage are required to 
maintain rated grid milliamperes in 
the final stage under conditions of 
doubling or buffer action in the second 
stage. From the standpoint of main- 
taining optimum conditions and efli- 
ciency in the transmitter, this is prob- 
ably the most important single control. 

A very short section of 72 ohm flat 
line connects the link on the buffer- 
doubler coil with the center link on 
another “Baby” Barker & Williamson 
coil, L;, in the grid circuit of the final 
(type MCL). To avoid unwanted cou- 
pling this link is grounded thus re- 
stricting the coupling to magnetic only. 

The grid circuit of the final is tuned 
with a two-section 100-100 yufd. con- 
denser, Cs, positioned directly under 
the grid coil and adjacent to the base 
pins of the 815 thus making for short 
leads. As a matter of fact the one inch 
grid leads are really made up of 100 
ohm resistors Ry, Ri: with 7 turns of 
#20 tinned wire wrapped around them 
to form the parasitic suppressors I, 
and L;, and are completely eiiective 
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since no parasitics exist in the rig. 

The output circuit of the 815 is the 
conventional push-pull set-up tuned 
by a 100-100 upvfd. split-stator con- 
denser, Cy», while the coils used are 
larger Barker & Williamson “Air In- 
ductor” type equipped for swinging 
link (Type BVL). The shaft on which 
the swinging link is positioned is 
carried through the front panel and 
controlled by a knob mounted near the 
right hand end of the panel. The ad- 
justment of this link is very important 
in getting optimum performance out 
of the transmitter, especially on phone 
where the loading must be adjusted to 
provide the proper impedance match 
for the secondary of the modulation 
transformer. The pickup coil of the 
link is connected through a few inches 
of 72 ohm flat line to a small G. EH. an- 
tenna current meter and associated 
rectifier (Type DW 52) which is avail- 
able on the surplus market. This 
meter has a full scale reading of .75 
amp. and the scale is divided into ten 
parts. Many small r.f. meters of 
similar type are available on the sur- 
plus market. From the meter the leads 
then go to a pair of binding posts on 
the front panel. In parallel with these 
posts is a coaxial fitting which permits 
connection to the antenna through the 
medium of flat lines, twisted pairs, or 
coaxial cable. 

Since the small job was to have the 
same metering facilities as the largest 
rig—and had only one meter—a meter- 
ing switch was indicated and this was 
connected as shown on the wiring dia- 
gram. In view of the fact that in the 
five circuits to be metered the lowest 
reading was to be about five milliam- 
peres and the highest (in the final 
plate circuit only) about 150 milliam- 
peres—the others being intermediate—- 
a 0-50 milliampere Weston Model 506 
meter was chosen. Thus it will read 
all circuits directly with the exception 


of the 815 final plate circuit. For this © 


circuit a piece of nichrome wire from 
an old resistor was put across the 
meter terminals (with the meter read- 
ing full scale from a battery and po- 
tentiometer) and shortened until the 
meter read % full scale. This shunt 
was then applied to the plate resistor 
R., in the transmitter diagram. Thus 


Fig. 6. Bottom view of the audio section. 
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June, 


The battery for “C” 
bias may be seen at the upper left hand corner of the chassis. 


To 
7.5V. BATTERY 
IN A.C. PACK 


A+ B= 


R,—500,000 ohm pot. 
2, Rz, Rge—1 megohm, 2 w. res. 

R,, Rs, Ro—250,000 ohm, 1 w. res. 

Re—2 megohm, 2 w. res. 

R;—1000 ohm, 2 ». res. 

Rio, Ris—10,000 ohm, 1 w. res. 

Ry—1 megohm pot. 

Ris—2000 ohm,  w. res. 

Ris, Ri-—500,000 ohm, y, WwW. res. 

Ry4—12,000 ohm, 2 w. res. 

Rig—50,000 ohm, Yr wm. res. 

Ry7—750 ohm, 1 w. res. 

Rig—15,000 ohm, 25 w. res. (with slider) 

Rop—15,000 ohm, 10 w. wirewound res. 

C,—.005 ufd. mica cond. 

Co, C;—100 wyfd. mica cond. 

C,—.05 wfd., 400 v. paper cond. 


v0O0 0 @ 


R20 


C,—.25 wfd., 400 v. paper cond. 

C;, Cs—.01 wfd., 400 v. paper cond. 

C.—.1 yufd., 400 v. paper cond. 

Co, Cro, Cy2, Cie—4 pwfd., 450 v. elec. cond. 

Ci,;— 10 pfd., 25 v. elec. cond. 

SonS pd: SW. 

S,—S.p.s.t. sw. 

RFC,—1 mhy. r.f. choke 

RFC.—2.5 mhy. r.f. choke 

M,—0-200 ma. d.c. meter 

Microphone Battery—3 v. battery 

Bias Battery—15 v. battery (see text) 

Ji, Jo—3-way jacks for “push-to-talk” 

T,—Mike-to-grid trans. (UTC #8S-5) 

T.—Driver trans., push-pull plates to 6L6’s 
(UTC #S-10) 

T;—Mod. trans., 55 w. universal, 4000 ohm to 
1400 ohm. (UTC #8S-20) 


Fig. 5. Schematic diagram of the audio and modulator portion of the transmitter. 


the final plate current is four times 
the milliampere reading on the meter. 

While the 815 may be used for some 
purposes and under some conditions 
without neutralization complete mas- 
tery of the circuit could be obtained 
only if there was complete and stable 
neutralization under all- conditions. 
Hence the small neutralization set-up, 
consisting of Ci, Cis, as shown in Fig. 
2 was installed. The grid circuit is 
“crossed over” and the leads brought 
out along polystyrene stand-offs as 
shown. The dimensions of the end 
plates on these leads are approxi- 
mately %” by 3%” with rounded cor- 


Fig. 7. Top view of the audio chassis. 
modulation indication may be seen at the lower left of photo. 


ners and edges. The other plates of 
the condenser are %” diameter 
washers soldered on the end of 8-32 
brass screws 3” long. Adjustment is 
made by screwing the assembly in or 
out. While the spacing will depend on 
the mechanical and electrical set-up 
adopted by the individual constructor 
the spacing used in this case is 1346 
inches. This was the setting obtained 
for the ten meter band and will serve 
for all lower frequency bands. The 
final neutralizes easily and is per- 
fectly stable with this arrangement. 

In Fig. 2, just over the shaft exten- 
sion for the swinging link, is shown a 


The 6U5 tube used for 


Excita- 
tion 
Rs 


‘| Buff.-Doub. 


Final Grid|Final Plate | Freq. 
Tune, Cio 


Tune, C; (kc.) 


Tune, Cy 


15 


Table 1. 


1% watt neon tube in a screw holder. 
Although all circuit adjustments are 
made by meter under normal con- 
ditions this neon tube was included in 
the rig so that in the event of trouble 
in the field the source of the difficulty 
could be readily found. 

The crystal holder is on the top of 
the chassis directly under the milliam- 
meter case and immediately adjacent 
to the base of the 6AG7 oscillator (the 
tube nearest the front panel). 

Three crystals in the 80 meter region 
cover all amateur frequencies on 
which a rig of this type is likely to 
be used. Both phone and c. w. ‘are 
provided for as follows: 3525 ke.— ec. 
w. on all bands; 3565 kc.—40 ec. w., 10 
and 20 phone; 3925 ke.—80 meter 
phone. 

No chassis layout is given for the 
transmitter or modulation chassis 
since the present layout is shown in 
the photographs and the individual 
constructor will no doubt prefer to 
improve upon the layout and _ sub- 
stitute available components. This 
may be done with assurance since the 
circuits are very stable. 

Switch S;, shown in Fig. 1 im- 
mediately adjacent to the power plug, 


Fig. 8. 
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Typical tuning chart showing approximate settings of the various controls. 


is another surplus item which lends 
itself perfectly to the present rig. It 
is a W. FE. SW 185/ and the positions 
are shown on the r. f. schematic (Fig. 
4). In its “up” position it functions 
similarly to the push-to-talk button 
on a crystal or carbon microphone so 
that the r. f. circuits may be heated up 
for adjustment without using the mi- 
crophone switch. It is also used on c. 
w. where the transmitter may be on 
for extended periods of time. The 
other positions are explained on the 
diagram. 

Keying is accomplished, as seen in 
Fig. 4, through the medium of a small 
6 volt d. c. relay, Rl,, again from the 
surplus market. This relay may be seen 
in the upper left hand corner of the 
transmitter chassis in Fig. 3. It wiil 
be observed that this relay is not in 
the circuit until the key is inserted in 
the keying jack. 

When the transmitter is used with 
an a. c. power pack a small 7% volt 
battery must be supplied for use on 
the d. c. keying relay winding since 
this relay will not work satisfactorily 
ona.c. This small battery has its “+” 
side connected to one leg of the 6 
volt a, c. filament circuit and its “—” 


Performance curves for the PE 103A dynamotor under various loads. 
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side connected to pin #7 in the cable 
going to the modulator and trans- 
mitter panels. 
necessary to provide an adapter be- 
tween the standard P. E. 103 cable and 
and the a.c. power pack. The small 
toggle switch labeled “A.C.-D.C.” in 
Fig. 3 (when set for “A.C,”) transfers 
the minus side of the relay winding to 
pin #7 and a.c. operation on c. w. may 
then be employed. Of course for phone 
operation on a. c. such a battery is not 
needed since the keying relay is not 
involved. ° 

In Fig. 1 the controls shown are: top 


row, (left to right) final grid tuning, ~ 


meter switch, excitation control, and 
(hidden by corner of audio cabinet) 
variable link adjustment. 

On the bottom row (left to right) 
are shown the buffer-doubler plate 
tuning, crystal harmonic output selec- 
tor (2-A ‘“Band-Hopper” coil and 
switch assembly), 2-A tuning conden- 
ser, final plate tuning, keying jack, J;, 
filament control switch S;, and gk 
input plug P:. 

For ease and rapidity in changing 
bands the author made up a log giv- 
ing all the pertinent data involved and, 
for the benefit of those desiring to 
make up a similar one, this log is re- 
produced in Table 1. 

Fig. 3 shows a small toggle switch 
labeled “Phone—C.W.” In the “phone” 
position the output of the modulator 
secondary is connected to the plates 
and screens of the 815 in the final. In 
the “C. W.” position the modulator 
transformer secondary is disconnected 
and “B-+” taken straight through to 
the plates and screens of the 815. 


Modulator 


The modulator unit is conventional 
in every respect. The schematic is 
shown in Fig. 5. 

Two 3-pole jacks are used for the 


_crystal and carbon microphone inputs, 


the 6SJ7 not being in the circuit when 
the carbon microphone is used. The 
additional contacts on the jacks are for 
the PE 103 starter circuit in conjunc- 
tion with the push-to-talk switches. 
The surplus market may again be 
called on to furnish a crystal or car- 
bon microphone. Any type will be satis- 
factory as the modulator has adequate 
gain to take care of even the lowest 
microphone input. The diagram is self- 
explanatory, but two items might be 
elaborated upon. The first is the VR 
105-30 tube shown in dotted lines 
on the drawing. From the theoretical 
point of view the simultaneous modu- 
lation of plate and screen grid (as in 
the 815) requires a very well regulated 
screen supply such as might be fur- 
nished by the part of the circuit per- 
taining to the VR 105-30. While it is 
agreed that the theory is correct on 
this point the added circuit drain due 
to such a set-up is undesirable in mo- 
bile or portable use and, furthermore, 
experience has shown that in a well 
constructed and controlled circuit such 
voltage regulation is not absolutely 
necessary. The present transmitter 
(Continued on page 144) 
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That Talk in Terms of 


GREATER SERVICE SATISFACTION 
To 65% of Your Trade! 


Because they deliver more— 


POWER 
SENSITIVITY 
FIDELITY 


Model S650D—6)2” 


RECENT SURVEY shows that 65% of all speaker service 
PA aticeinencs are on sets using 4 to 6 inch speakers! 
Remember—even the smallest General Electric speaker is rated at 
4 watts...General Electric speakers, with sturdy all-weld construction, 
give you higher sensitivity because each G-E Alnico 5 magnet is fixed 
so firmly in the yoke that hundreds of pounds of pressure cannot budge it! 


It costs no more to give your customers the finest! The G-E Speaker 
family is headed by the famous 1201—grand-daddy of ’em all. 

Build your reputation on the General Electric Value Line! 

Send for FREE BULLETIN on G-E speakers: 


General Electric Company, 
Electronics Park, 
Syracuse, New York. 


Yes—Even the Smallest G-E Speaker 
Uses the Aluminum Foil Base Voice Coil 
—not subject to warping resulting from high 
humidity. Provides much higher wattage 
handling capacity. 


GENERAL ELECTRIC 


June, 1949 : 65 


COMPLETE 
TRAINING 


FOR BETTER JOBS 
in Radio-Electronics 


5 MONTHS TO PAY! 


Here are three world-famous books so thoroughly 
covering radio theory, troubleshooting and servicing 
methods; so clearly explaining every phase of the 
work that, with a minimum of time, you’ll soon be 
able to handle repairs on any type of Radio-Elec- 
tronic Equipment and qualify for better jobs, bigger 
pay checks! You couldn’t get a finer, more complete 
or easier to understand training course AT ANY 
PRICE. Remember! ‘These are the same Ghirardi 
books that were more widely used for wartime radio- 
electronic training than any other books or courses 
of their type! 


Ghirardi’s BIG-3 


RADIO SERVICING LIBRARY 


These three big books contain a total of 3016 pages and 
1214 illustrations covering the complete range of basic 
radio-electronic and service subjects: 


1—RADIO PHYSICS COURSE 


Complete basic training for beginners. Makes even 
the most difficult subjects easy to understand! 972 
pages, 508 illus. Price $5.00. 


2—MODERN RADIO SERVICING 


The 1300-page book that teaches you to work by 
truly professional methods. Explains all about test 
instruments, how to use them, circuit analysis, com- 
ponent replacements and dozens of other subjects. 
1300 pages, 706 illus. Price $5.00. 


3—RADIO TROUBLESHOOTER’S 
HANDBOOK 


The great Ghirardi book that cuts service time in 
half on most jobs. Tells what to do, exactly how to 
do it in making quick repairs on over 4800 specific 
radio models. 744 manual-size pages, $5.00. 


Let A. A. Ghirardi train you for Radio-Electronics— 
AT ABSOLUTE MINIMUM COST! Starting with the 
fundamentals of basic electricity, these 3 books take you 
step-by-step through the efficient radio testing, adjust- 
ment and repair procedures that mean time saving and 
more profitable work. Hundreds of working data on tubes, 
color codes, transformers, resistors capacitors, record 
changers and other components help you solve job snags 
in record time. 


NEW LOW PRICE ... Easy Terms 


Bought singly, the books in this fact-packed library 
would cost you $15. Under this special offer, you save 
$1 and also have the privilege of paying in easy monthly 
installments, while you use the books. No waiting for 
monthly lessons. You learn fast—and you learn right! 


10 DAYS’ FREE EXAMINATION 
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a 
Dept. RN-69, MURRAY HILL BOOKS, INC., 
232 Madison Ave., New York 16, N. Y. 

Send me Gbhirardi’s Big-3 Radio-Electronics Li- 
brary for 10 days’ examination on approval. In 10 
days, I will send you $2 plus a few cents postage, and 
$3.00 a month for four months—or return books 
postpaid. Postage paid on orders accompanied by 
$2.00, same return privilege. (Books sent on approval 
in U.S. only.) 
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CAN 2,710,000 
TELEVISION SETS 
Be Sold in 49? 


Sylvania’s TV market analysis reveals new facts regarding 


eustomer thinking on prices, screen sizes, brands, ete. 


be purchased by at least 1,580,- 
000 families, but as many as 
2,710,000 sets may be sold by the indus- 
try if it improves its selling techniques. 

This was one of the conclusions 
reached by Sylvania Electric Products, 
Inc., researchers as a result of the lat- 
est in a series of surveys undertaken 
by company management to forecast 
demand and market conditions in the 
changing television field. 

The interviews indicated that 2,710,- 
000 families in television areas may 
purchase a set in 1949, which is a fig- 
ure far in excess of the most optimistic 
guess now being made by the television 
industry. Frank Mansfield, Director 
of Research, explained, however, that 
under present conditions of salesman- 
ship, promotion, programming, and the 
confusion regarding pricing, frequen- 
cies, and screen sizes, the figure of 
1,580,000 should be considered the more 
probable. 

The survey disclosed a “terrific in- 
crease in latent interest in, and knowl- 
edge of, television since a previous 
analysis made in 1945.” At that time, 
about 9,603,000 families, at most, could 
be considered prospective owners of 
television sets at some time in the 
future. With today’s findings, the 
number of prospects is easily projected 
at about 16,600,000, or an increase of 
around seventy per-cent. The current 
survey indicates that three out of four 
families in TV areas have purchased, 
intend to purchase, or are favorable 
toward television; whereas in 1945, 
less than half had a comparable 
interest. 

The study further reveals that only 
eleven per-cent of the people in tele- 
vision areas have not seen television, 
indicating the great impact of the new 
medium. In 1945, only sixteen per- 
cent had seen television, as contrasted 
with the present-day figure of eighty- 
nine per-cent. This new knowledge is 
not merely casual, for by far the great- 
est bulk of people who have seen it are 
doing so frequently in homes of friends 
or relatives, in stores, and other public 
places. 

That television has made a favorable 
impression on most of those who have 
seen it is shown by the three out of 
four people who expressed opinions 


| | yee 1949, television sets will 


ranging from enthusiastic to moder- 
ately favorable. At least one member 
of the family is favorable in ninety- 
one per-cent of the total interviewed. 
A closer analysis of these latter figures 
shows that the presence of children in 
the family has an important effect on 
the interest in television; if a family 


has children, the chances of its being: 


interested is about fifty per-cent great- 
er. The husband is found to be the 
moving influence in most of the inter- 
ested families, however, the wife being 
the motivating factor less often. 

The 4,600,000 families who have con- 
sidered purchasing television make up 
twenty-eight per-cent of all non-own- 
ers in television areas, and these are 
pretty serious about obtaining sets. 
The greatest part of the potential pros- 
pects, seventy-seven per-cent, earn 
less than $100 a week, thus placing the 
future of television with the great 
middle-income or ‘‘mass” market, ac- 
cording to the survey. 

When asked why they have not yet 
bought sets, the families considering 
purchase replied that they are “wait- 
ing for a cheaper set” or “I can’t af- 
ford it risht now.” These two reasons 
were given by sixty-six per-cent of 
that group. Minor reasons given are 
“waiting for a larger variety of pro- 
grams,” and “waiting for better qual- 
ity programs,” 

Of the twenty-eight per-cent, the 
“definitely interested” prospects, 
(4,600,000 families), those who said 
they would probably buy or may buy 
in 1949° number 2,700,000. To check 
the attitudes of these families, the re- 
searchers (1) found out what type of 
set the respondent wanted to buy, then 
asked what he would pay for it, and 
(2) showed the types of sets and screen 
sizes available at the “about-right” 
prices. The resultant figure shows 
1,580,000 very good prospects for tele- 
vision sales in 1949. 

Although the Sylvania interviews 
reveal how people think, rather than 
how they will finally act to affect the 
industry, it also indicates that im- 
proved selling—which - the previous 
survey showed is lacking—better pro- 
motion and merchandising, and the 
clearing up of some confusions about 
television, Can overcome the reasons 
given for not purchasing a set. —§Q- 
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PEIOIC BC645 POWER SUPPLY 
NO. 273. Complete power supply 
for BC 645. Operates from 12 or 
24 Volts. Supplies both AC and DC 


$3.95 


required. Shipping 


Wot. 13 Ibs. Each 


DM 35 12 VOLT DYNAMOTOR 
NO. 274. New input 12 Volt at 18.7 
Amperes. Supplies 675V at 275 MA 
or ¥2 above voltage from 6 volts. Ex- 


cellent for auto use. Ship- $7. 50 


ping Wot. 11 Ibs. Each 


HOME WORKSHOP GRINDER KIT 


NO. 230. Easily assembled 110V 
AC or DC ball bearing fully en- 
closed motor from Army surplus 
dynamotor. Purchaser to make 
simple changes and shaft exten- 
sions, detailed instructions and all 
parts supplied. Motor approxi- 
mately 5,000 R.P.M. Ideal for 
tool-post grinder, flexible shaft 
tool, model drill press, saw. Ship- 
ping Weight 6 lbs. 


$3.95 


COLLINS AUTOTUNE CONTROL HEAD 

NO. 278. Brand new controls used 
on the ART/13, 100 Watt, Trans- 
mitter. Types 7, 8, 10, and 11 avail- 
able. Get a spare while available 
as new cost is over $22.00 each. 
Shipping Wot. 3 Ibs. Price any type 


(mention when $4.50 


ordering). Each 
300 MA SELENIUM RECTIFIERS 


NO. 209. Rated 300 MA at 36 
Volts, complete with mounting 


brackets. Shippin 
Wgt.1 lb. 3 FOR $1.00 


IN90 FEED THROUGH INSULATOR 

, NO. 276. Heavy duty feed 
through, 2” diameter 4” long, 
complete with brass hard- 
ware and gasket. Shipping 


$1.00 


Wot. 2 Ibs. 
2 FOR 


IN86 STRAIN INSULATOR 


NO. 277. Husky army type 144” 
diameter, 514” long. Brown 


porcelain. Shipping $1 00 


Wot. 4 Ibs. 4 FOR 
G.E. BC 306 ANTENNA 


TUNING UNIT 


NO. 231. Matches any aerial to 150 
Watt transmitter, used on BC 375. Brand 


new. Add postage $2 95 


for 20 Ibs. 


G. E. 1,000 VOLT 350 MA 


DYNAMOTOR 


NO. 213. An ideal dynamotor for 
mobile operation in taxicabs, police 
cars, sound systems and amateur sta- 
tions. Supplies above voltage from 12 
Volts or 500V. at 350 MA from 6 
Volts. Complete with starting relay, 
and fuses. New. Our Dynamotor A. 
Shipping Weight 72 lbs. 


HOW TO ORDER: «= 
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POWER TRANSFORMER Sfecéals 


NO. 226. Primary 117V. 60 cycle. 
Secondaries supply 746 V.CT at 220 
MA, 6.3V. at 4.5 A., and 5V. at 4A. 
Will handle 13 tube radio receivers. 
Supply is limited, order early. Ship- 
ping Weight 11 Ibs. each. 


$3.95 .. 3 for $9.95 
fae Wee We ST fee 


, 
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T32 TABLE MICROPHONE 


NO. 210. One of the Army’s best. 
Built by Kellogg, ideal for factory 
call system, public address, amateur 
use. Brand new in original cartons. 
Add postage for 5 Ibs. 


MINIATURE ELECTRIC MOTOR 


Gx, NO. 211. Tiny Delco motor only 1” x 


14%4”’x2” 10,000 RPM. Operates from 6 
coor] 


to 24 V. Excellent for mod- $2 95 


els. Add postage for 1 Ib. 
nS GE A es ee a 


NO. 227. Push pull 6V6’s to 6-8 ohm 


voice coil excellen 
acteristics, 3 for $1.95 


characteristics,. 

RCA SATURABLE REACTOR TRANSFORMER 
NO. 246. New RCA No. CKV30531 AC Bi 
current 750 MA DC current 2 Amperes. “ 


Rated 1.75 henries. Ship- $1 00 


ping wgt. 4 lbs. Each -_ 

12.6V POWER TRANSFORMER 
NO. 247. New cased 110 V 60 cy. 
Power Transformer. Supplies 440V Ct. 
at 60 MA, 6.3V at 2A. and 12.6V at 
1 Amp. Excellent for military sets. 


Shipping Wght. $1 95 


6 Ibs. Each. 


RCA INPUT TRANSFORMER 
NO. 248. Heavy duty RCA No CKV- 
30529. Input has primaries 600 to 200 
and 25 ohms secondary 250,000 ohms 


C.T. Shipping Wet. $1 .0O 


2 Ibs. Each 

FEDERAL POWER TRANSFORMER 
NO. 252. New cased 110V 60 cy. 
Power Transformer. Supplies 480V CT 
at 50 MA and 6.3 V at 2.1 Amps. A 


beautiful transformer. Ship- 
ping Wot. 4 Ibs. Each $1 .50 


MILITARY POWER TRANSFORMER 


NO. 229. Convert your military re- 
ceivers without rewiring the filament. 
‘A’ type supplies 500 VCT at 50 MA, 
5V. at 2A. and 24V. at Y2 A. “B” 
type supplies 500 VCT at 50 MA, 5V. 
i Ze: and acy: at 1 Amp. State . 
whether A or B type desired. 

Shipping Weight 4 Ibs. $2.95 


WALKIE TALKIE TRANSFORMER 


No. 744. Carbon microphone input 
transformer and output to head- 
phone transformer, all in one case, 
excellent for building your own. 


Shipping Wt. 1 Ib. 4 for $1.00 


LOW PASS FILTER UNIT 
No. 637. 3000 cycle cutoff consists 
of 3 inductances and 4 capacitors 
in network, 500 ohms in and out. 
Excellent for clipping all frequen- 
cies above 3000 cycles. Drawn steel 
case, shipping Wt. 5 lbs. $2.50 % 


XB 


ssf 


GIVE PART. NUMBER AND DESCRIPTION...ADD POSTAGE FOR 
WEIGHT SHOWN. NO ORDERS UNDER $2.00...WE WILL SHIP C.O.D. 
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FM PUSH BUTTON TUNER 


NO. 224. Brand new ten push but- 
ton tuning assembly from Army FM 
receiver. Contains 4 gang 100 MMF 


silver plated tuning conden- : 
ser. Add postage for 10 lbs. $2.50 EACH 


ARBOR 15, 


rat 


QUANTITIES 


m # 


LIMITED 


BC 746 TUNING UNIT 
NO. 257. Plug in transmitter 
tuning unit from army Walkie ~ 
Talkie. Contains antenna and 
tank coils, tuning condenser, 
transmitting and receiving crys- 
tals. ose transmitter founda- 
tion. Shipping Wot. 

1 Ib. Each $1.00 
(Same as above except trans- 
mitter crystal in 80 meter ama- 
teur band $2.50 each) 


T™30 THROAT MICROPHONE 
NO. 258. Makes excellent contact 
microphone for musical instru- 
ment or vibration pick-up. Ship- 
ping Wot. 1 Ib. $1.00 each 
Extension cord with switch for 
above $ .50 each 


q 
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BC731 CONTROL BOX 
with Weston Model 476 AC Voltmeter 
NO. 208. Excellent buy in motor control 
box. Size 8”x10"x5//2”.Contains Wes- 
ton 0-150V. AC 312” voltmeter, motor 
starting switch, 28 fuses all 30 Amp 
110V. and 8 fuse holders. Fuses and 


holders alone worth the price. 
Shipping Weight 18 Ibs. $7.95 


METER SPECIAL 
NO. 237. Brand new DeJur Model 
312 0-800 M.A. D.C. Square 3” 0-10 
M.A. basic meter with built in 
shunt. Probably the best buy ever 


offered in a surplus meter. : 
Shipping Weight 1 Ib. $2.95 


ee 
HEARING AID HEADPHONES 


NO. 216. The Army’s best — eliminate flat 
ears and outside noise. Complete with 
transformer for conversion from low to 
With cord and plug 


$1.00 


high impedance. 
complete. 
Add postage for 1 Ib. 


BC 451 CONTROL BOX 
NO. 236. Control box for 274N 
transmitters. Contains proper cw- 


voice switch, 4 channel switch, 
power switch, mike jack and tele- 
graph key. 

Add postage for 2 lbs. $1.95 


100 MA FILTER CHOKE 
No. 641. Heavy 1.5 henry choke in 
drawn steel case, 50 ohm resist- 


ance, conservatively rated at 100 
MA. Shipping Wt. 1 Ib. 50c 


FILAMENT TRANSFORMER 


No. 922. 220V. 60 cy. primary sup- 
plies 12.6V. at 3.5 Amps, 15.6V at 
1 Amp. Supplies 6.3 at 3.5 Amps 
and 7.8V. at 1. Amp from 110V. 
Shipping Wt. 8 Ibs. $1.50 


PANEL METER 
Burlington O-300 VAC Meter 
No. 290. Model 32XA 312” round 
AC Voltmeter 0-300 VAC full scale. 
Scale also calibrated 0-600V. Bakelite 
case. A beautiful meter in original 
carton. Shipping Wt. $3.95 


DRIVER TRANSFORMER 


No. 651. Couples 3000 ohm plate 
to push pull parallel grids hermeti- 
cally sealed. Ship. Wt. 1 Ib. $1.00 


OUTPUT and- MODULATION TRANSFORMER 


No. 745. Companion transformer 
to above driver. A push pull output, 
3000 ohms to 3.2 ohm voice coil, or 
to 1250 ohms at 80 MA. A high 
quality cased unit. Shipping Wt. 
2 pounds. 1.00 


4 


67 


Weathhit 
SINE AND SQUARE WAVE 
AUDIO GENERATOR KIT 


é 


New Aeathhel” | 


TeESLCEAVe1 S15 08 
ALIGNMENT 


GENERATOR | 
KIT 


Everything you want in a tele- 
vision alignment generator. A 
wide band sweep generator cover- 
ing all FM and TV frequencies 
0-110 and 165 to 220 Mega- = 
cycles, a marker indicator covering 
19 to 43 Megacycles, AM modu- 
lation for RF alignment — va- 
tiable calibrated sweep width 
0-30 Mc.— mechanical driven 
inductive sweep. Husky 110V. 60 cycle power transformer operated — step type output 
attenuator with 10,000 to 1 range — high output on all ranges — band switching for each 
range — vernier driven main calibrated dial with over 45 inches of calibration — vernier 
driven calibrated indicator marker tuning. Large grey crackle cabinet 1614” x 1054” x 
7-3/16”. Phase control for single trace adjustment. Uses four high frequency triodes plus 
SY3 rectifier — split stator tuning condensers for greater efficiency and accuracy at high 
frequencies — this Heathkit is complete and adequate for every alignment need and is 
supplied with every part — cabinet — calibrated panel — all coils and condensers wound, 
calibrated and adjusted. Tubes, transformer, test leads —every part with instruction 
manual for assembly and use. Actually three instruments in one — TV sweep generator — 
TV AM generator and TV marker indicator. Also covers FM band. 


ELSE TO BUY 


Experimenters and servicemen working with a 
square wave for the first time invariably wonder 
why it was not introduced before. The charac- 
teristics of an amplifier can be determined in 
seconds compared to several hours of tedious 
plotting using older methods. Stage by stage, 
amplifier testing is as easy as signal tracing. 
The low distortion (less than 1%) and linear 
output (+ one db.) make this Heathkit equal 
or superior to factory built equipment selling 
for three or four times its price. The circuit is 
the popular RC tuning circuit using a four gang 
variable condenser. Three ranges 20-200, 200- 
2,000, 2,000-20,000 cycles are provided by 
selector switch. Either sine or square waves 
instantly available at slide switch. All compo- 
nents are of highest quality, cased 110V. 60 
cycle power transformer. Mallory F.P. filter con- 
densers, 5 tubes, calibrated 2 color panel, grey 
crackle aluminum cabinet. The detailed instruc- 
tions make assembly an interesting and in- 
structive few hours. Shipping Wt., 13 Ibs. 


1949 MODEL WeathhclZ” VACUUM TUBE 


VOLTMETER KIT Baccen 
RF SIGNAL 
GENERATOR KIT 


19°" 


Every shop needs a good signal generator. The Heathkit fulfills 
every servicing need, fundamentals from 150 Kc. to 30 megacycles 
with strong harmonics over 100 megacycles covering the new tele- 
vision and FM bands. 110V. 60 cycle transformer operated power 
supply. 400 cycle audio available for modulation or audio testing. 
Uses 6SN7 as RF oscillator and audio amplifier. Complete kit has 
every part necessary and detailed blueprints and instructions enable 
the builder to assemble it in a few hours. Large easy to read cali- 

bration. Convenient size 9” x 6” x 434”. Shipping Wt., 414 Ibs. 
D.C. New model has greater sensitivity, 


gual” fetes — sherpa Pisic 2 450 FM TUNER KIT 
# 


New 200 ua Meter 
24 Ranges 


New Accessory H.V. Probe makes 
Heathkit a kilovoltmeter. (Extra) 


New Accessory R.F. Probe extends range 
to 100 megacycles. (Extra) 


A new Model V2 Heathkit VITVM with 
new 200 microampere meter, four addi- 
tional ranges — full scale linear ranges 
on both AC and DC of 0- 3V., 10V., 
30V., 100V., 300V. and 1,000V. Acces- 
sory probe listed elsewhere in ad extends 
voltage range to 3,000 and 10,000 volts 


full view meter face — automatic meter 

protection, push pull electronic voltmeter 

cireuit, linear scales — db. scale — ohm- 

meter measures 1/10 ohm to 1 billion 

ohms with internal battery — isolated DC test prod for dynamic 
measurements — 11 megohm input resistance on DC — AC uses 
electronic rectification with 6H6 tube. All these features and still the 
amazing price of only $24.50. Comes complete with cabinet — panel 
— three tubes — new Mallory switches — test prods and leads, 1% 
ceramic divider resistors and all other parts. Complete instruction 
manual for assembly and use. Better start your laboratory with this 
precision instrument. Shipping Wt. 8 lbs. 


A truly fine FM Tuner with the coils ready 
wound, all alignment completed — all that 
is necessary is wiring and it’s ready to play 
— uses super regenerative circuit — 110V. 
GO cycle transformer operated — two gang 
tuning condenser — slide rule calibrated 
dial — two tubes — complete instructions 
including pictorial enable even beginners 
to build successfully. Shipping Wt., 4 Ibs. 


S$ | 4 75 Beautiful mahogany cabinet for FM 
e 


Tuner (shown above) extra ........... $3.75 


AR 
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CABINET EXTRA 


...BENTON HARBOR 15, | MICHIGAN 
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HAVE THE FUN 
Save THE DIFFERENCE 
WITH HEATHKITS 


SIGNAL TRACER AND 
UNIVERSAL TEST SPEAKER KIT 


OSCILLOSCOPE 
KIT 


Features. 


Instant switching to plates or 
amplifier from front panel. 
Sweep generator supplying variable 
sweep 15 cycles to 30,000 cycles. 
All controls on front panel. 
Cased electrostaticly shielded 
110V. 60 cycle power transformer. 
AC test voltage on front panel. 
External synchronization post on 
front panel. 
Deflection sensitivity .65V. per inch 
full gain. 
Frequency response + 20% from 
50 cycles to 50 Ke. 
Input impedance 1 Megohm 
and 50 MMF. 


The popular Heathkit signal tracer has now 
been combined with a universal test speaker at 
no increase in price. The same. high quality 


June, 


The Heathkit 5” Oscilloscope ful- 
fills every servicing meed. The 
husky cased power transformer 
supplies 1100 Volts negative and 
350 Volts positive. Tubes sup- 
plied are two 6SJ7 amplifiers, 884 


tracer follows signal from antenna to speaker 
—locates intermittents—defective parts quick- 
er—saves valuable service time—gives greater 
income per service hour. Works equally well 
on broadcast — FM or TV receivers. The test 
speaker has assortment of switching ranges to 


sweep generator, two 5Y3 rectifiers and 5BP1 CR tube. Grey crackle aluminum 
cabinet and beautiful grey and maroon panel. Chassis especially designed for 


easy assembly. 


An oscilloscope provides endless sources of experimentation in radio, electronics, 


medicine and scientific research. 


Detailed instructions make assembly fun and instructive. Shipping Wt., 24 lbs. 


Express only. 


ELECTRONIC SWITCH KIT 


DOUBLES THE UTILITY OF ANY SCOPE 


ELSE TO BUY 


An electronic switch used with any oscilloscope provides two 
separately controllable traces on the screen. Each trace is controlled 
independently and the position of the traces may be varied. The 
input and output traces of an amplifier may be observed one beside 
the other or one directly over the other illustrating perfectly any 
change occurring in the amplifier. Distortion — phase shift and 
other defects show up instantly, 110V. 60 cycle transformer oper- 
ated. Uses 5 tubes (1 6X5, 2 6SN7’s, 2 6SJ7’s). Has individual 
gain controls, positioning control and coarse and fine sweeping rate 
controls. The cabinet and panel match all other Heathkits. Every 
part supplied including detailed instructions for assembly and use. 
Shipping Wt., 11 lbs. 


1949 


es a 


match push pull or single output impedance. 
Also test microphones, pickups — PA systems 
— comes complete — cabinet — 110V. 60 
cycle power transformer — tubes, test probe, 
all parts and detailed instructions for assembly 
and use. Shipping Wt., 8 lbs. 


Heathhit- 


CONDENSER CHECKER KIT 


Bridge type circuit Power factor scale 


Magic eye indicator Measures resistance 


110 V. transformer 
operated 


Measures leakage 


Checks paper-mica- 


@ All scales on panel electrolytics 


Checks all types of condensers, paper-mica-electrolytic-ceramic over 
a range of .00001 MFD to 1000 MFD. All on readable scales that 
are read direct from the panel. NO CHARTS OR MULTIPLIERS 
NECESSARY. A condenser checker anyone can read without a 
college education. A leakage test and polarizing voltage for 20 to 
500 volts provided. Measures power factor of electrotytics between 
0% and 50%. 110V. 60 cycle transformer operated complete with 
rectifier and magic eye tubes, cabinet, calibrated panel, test leads 
and all other parts. Clear detailed instructions for assembly and use. 
Why guess at the quality and capacity of a condenser when you 


- can know for less than a twenty dollar bill. Shipping Wt., 7 lbs. 
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Yew Feathhil 
IMPEDANCE BRIDGE KIT 


A LABORATORY INSTRUMENT NOW WITHIN 
THE PRICE RANGE OF ALL 


Measures Inductance from 10 microhenries to 100 henries capac- 
itance from .00001 MFD to 1000 MFD. Resistance from .01 ohms to 10 
megohms. Dissipation factor from .001 to 1. “Q” from 1 to 1000. 


Ideal for schools, laboratories, service shops, serious experimentors. 


An impedance bridge for everyone — the most useful: instrument of all, 
which heretofore has been out of the price range of serious experi- 
mentors and service shops. Now at the lowest price possible. All highest 
quality parts. General Radio main calibrated control. General Radio 
1000 cycle hummer. Mallory ceramic switches with 60 degree indexing 
— 200 micro-amp zero center galvanometer — 14 of 1% ceramic non- 
inductive decade resistors. Professional type binding posts with standard 
.34” centers. Beautiful birch cabinet. Directly calibrated ‘““Q’ and dissipation factor scales. 
Ready calibrated capacity and inductance standards of Silver Mica, accurate to 4 of 1% 
and with dissipation factors of less-than 30 parts in one million. Provisions on panel for 
external generator and detector. Measure all your unknowns the way laboratories do — with 
Ped a bridge for accuracy and speed. 
~ Internal 6 volt battery for resistance and hummer operation. Circuit utilizes Wheatstone, 
Hay and Maxwell circuits for different measurements. Supplied complete with every quality 
S. Q Nn part — all calibrations completed and instruction manual for assembly and use. Deliveries 


are limited. Shipping weight, approximately 15 lbs. 
y Uothing ELSE TO BUY | 


Beathhi HIGH FIDELITY | VYleuw Feather 
AMPLIFIER KIT 3 BATTERY 


Build this high fidelity am- ; ELIMINATOR KIT is. 


plifier and save two-thirds of E Now a bench 6 Volt power supply kit 
f a for all auto radio testing. Supplies 5 - 

the cost. 110V. 60 cy. trans & 7\% Volts at 10 Amperes continuous 
former operated. Push pull ; ss or 15 Amperes intermittent. A well fil- 
: Tt = tered rugged power supply uses heavy 

output using 161 9 tubes : % duty selenium rectifier, choke input filter 
( military type 6L6’s), two. ¢ ; e i e with 4,000 MFD of electrolytic filter. 


th A d g i : & 0-15 Volt meter indicates output. Ourt- 
amplifier stages using a dual : oe A put variable in eight steps. Excellent for’ 


triode (6SL7 ),asa phase in- ; § demonstrating auto radios. Ideal for $ 2 2 5 0 
= “ 


: J : servicing —can be lowered to find 
verter give this amplifier a # sticky vibrators or stepped up to equiva- 


linear reproduction equal to a # lent of generator overload — easily Nothing 
BS constructed in less than two hours. 


amplifiers selling for ten Complete in every respect. Shipping ELSE TO BUY 
times this price. Every part Nt 


supplied; punched and . Beathhil 
RADIO KIT 


formed chassis, transformers 3-TUBE ALL WAVE 


(including quality output to s | 4 95 
3-8 ohm voice coil), tubes, e An ideal way to léarn radio. This kit is com- 


controls, and complete in- % plete ready to assemble, with tubes and all other 
a weoaiee Aga Sp tee NYothing ELSE TO BUY parts. Operates from 110V AC. Simple, clear 

: postage for F detailed instructions make this a good radio 
20 Ibs aa training course. Covers regular broadcasts and 


short wave bands. Plug-in coils. Regenerative 
circuit. Operates loud speaker. Shipping Wt., 


12” PM Speakers for above....................0000cccceeceeeee es : . ! 3 Ibs. 
Es ¢ S$ 7 5 HS30 Headphones per Sef.............-...::00000 
8 22” Permanent Magnet Loudspeaker........ 
e- Mahogany Cabinet........................ sateen 
CABINET EXTRA 


Mahogany Speaker Cabinet, 1412” x 1412” x 8”... 


MICHIGAN 
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Famows NAMES IN 
HEATHKITS 


MALLORY @ DEFIANCE 
CENTRALAB @ ALLEN BRADLEY 

@ SYLVANIA ~- @ PERMOFLUX 

@ KENRAD @ EBY @ LR.C.. 
GENERAL ELECTRIC @ CHICAGO TRANSFORMER 


TUBE CHECKER KIT 


Features 


1. Measures each element individually 5. Checks every tube element 
2. Has gear driven roller chart 6. Uses latest type lever switches 
3. Has lever switching for speed 7. Uses beautiful shatterproof full view meter 
4. Complete range of filament voltages 8. Large size 11” x 14” x 4” complete 
9. Checks new 9 pin piniatures 


Check the features and you will realize that this Heathkit has all the 
features you want. Speed — simplicity — beauty — protection against 
absolescence. The most modern type of tester — measures each element 
—- beautiful Bad-Good scale, high quality meter — the best of parts — 
rugged oversize 110V. 60 cycle power transformer — finest of Mallory 
switches — Centralab controls — quality wood cabinet — complete set 
of sockets for all type tubes including blank spare for future types — fast 
action gear driven roller chart uses brass gears to quickly locate and set 
up any type tube. Simplified switching cuts necessary time to minimum 
and saves valuable service time. Short and open element check. No matter 
what arrangement of tube elements, the Heathkit flexible switching ar- 
rangement easily handles it. Order your Heathkit Tube Checker today. 
See for yourself that Heath again saves you 24 and yet retains all the 
quality —this tube checker will pay for itself in a few weeks — better 
build it now. 

Complete with detail instructions —all parts — cabinet — roller 
chart — ready to wire up and operate. Shipping Wt., 15 lbs. 


ee New Freathhel” 10,000V. H.V. 
R.F. CRYSTAL TOOL KIT TEST PROBE KIT 


TEST PROBE KIT ce Z Now a complete tool kit : No. 310. Extends range 
ot = to assemble your Heathkic. é : £ 11 h 

No. 309. Kit to assemble. wes Gonsists of Krauter diagon- F or any megonhm 

R.F. probe extends VIVM al Jak ee pained ost $ : VIVM to 3,000 and 

range to 100 Mc. Com- = Sarco Wace tiov. Be - 10,000 Volt ranges. A 

plete with 1N34 crystal. soldering iron and supply eS) for television. 

Ship. Wt., 1 Ib. .....$6.50 of solder. Shipping NIE Shipping Wt., 1 pound. 


SH 
Parcel Post 
Express 
Freight 
Best Way 


| DESCRIPTION 


0 Enclosed Find Check 
[] Money Order for 


(1 Please Ship C.O.D. 
Postage enclosed for___ 
pounds. 


HEATH COMPAR 
-BENTON HARBOR 15, MICHIGAN | 
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SELL NEW 


TITONE 
PICKUP 
to every customer! 


Here’s a way to quick profit 
from every player owner who 
visits your shop! Have your 
salesmen ‘‘plug’’ it on every 
service call! First basic pick- 
up advance in over 10 years 
—the original piezoelectric 
ceramic pickup, made by 
SONOTONE,famousmakers 
of hearing aids and minia- 
ture tubes! 


@ SELLS ITSELF IN A 2-TO-5- 
MINUTE CALL! Fits all tone 
arms. Let all your customers 
hear TITONE. They’Ill say 
“SOLD!” because— 


@ TRANSCRIPTION TONE 
QUALITY! Fullfrequency to 
10,000 cycles! Real high fideli- 
ty ! Bell-like supertone makes 
even old players thrilling! — 


@ SURE-FIRE IN HUMID CLI- 
MATES! Utterly unaffected 
by climate, moisture, fungus! 
Booms sales, wins back cus- 
tomers. 


@ DOUBLES RECORD LIFE 
AND PLEASURE! Gives ‘‘or- 
dinary’’ records sparkling 
quality—revives worn favo- 
rites. Will play down to 14 nor- 
mal pressure, NO ‘“‘needle 
talk’’! 


@ RUGGED! PERMANENT! No 
crystals, magnets, filaments 
to fail! No pre-amplifiers. Ce- 
ramic TITONE performs per- 
fectly for years! 


NO TONE LIKE 


TITONE 


CALL YOUR JOBBER— 
or write now to 
SONOTONE, Box T-2 Elmsford, N. Y. 


.IST PRICE $7.50 


DO YOU KNOW? 


By DAVID SCOTT 


63. Draw a simple schematic dia- 
gram of an electron deflection sys- 
tem. 


A. 
POSITIVE 
SAWTOOTH NEGATIVE 
PULSES SAWTOOTH PULSES 


64. What are some of the important 
design considerations in magnetic 
deflection systems ? 


A. In magnetic deflection systems 
the same design considerations as 
in electric deflections systems are 
necessary. (See question 61). How- 
ever, added attention must be given 
to insulation of the coils due to the 
high peak voltage surges which 
develop and the distributed capaci- 
tance which lends itself to the 
formation of spurious oscillations. 


65. Draw a simple schematic dia- 
gram illustrating and explaining 
how undesired spurious oscillations 
may be damped out of magnetic de- 
flection systems. 


A. Spurious oscillations due to 
the inductance of deflection coils, 
their distributed capacitance, and 
high peak voltage surges, which 
give rise to irregularities in the 
scanning motion, can be eliminated 
with a damping circuit, 1.e., a recti- 
fier tube in series with a shunt ca- 
pacitance resistance combination, 
the whole circuit being shunted 
across the primary or secondary of 
the transformer. The rectifier has 


OUTPUT 
TF TRODE 


SCANNING 
PULSES 


UNDESIRED OSCILLATIONS 
BEFORE AFTER 


a very low impedance to the portion 
of the oscillation which makes its 
anode positive, and this energy is 


absorbed in the tube. The wave- 
form is thereby damped so far as 
the high-frequency oscillations are 
concerned, and the current has the 
required linear form. 


66. What is the function of the dis- 
charge tube in a saw-tooth genera- 
tor system ? 


A. The discharge tube is the part 
of the saw-tooth generator which 
suddenly removes the charge from 
the condenser across which the saw- 
tooth wave is built up. 


67. What is the function of an im- 
pulse generator ? 


A. The impulse generator causes 
the discharge tube to act by the ap- 
plication of a sudden positive volt- 
age pulse on its grid. If this pulse 
is very sharp, 1.e., of large ampli- 
tude and small duration, the dis- 
charge tube will dsswme a corre- 
spondingly low impedance for a 
comparatively short time. 


68. Draw a simple diagram of a 
dynatron. 


OUTPUT PULSES 


69. Draw a simple diagram of a 
multivibrator. 


A. 


PULSE OUTPUT 


SYNC. 
CONTROL 


70. Draw a simple diagram of a 
blocking oscillator. 


A. 


SYNC. CONTROL 


PULSES 


= + 
71. What are the two types of fre- 
quencies in sync action? 
A. In syne action, there is a free 
frequency and the sync frequency. 
(To be continued) 
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ST. GEORGE WIRE RECORDER MECHANISM *22° 


Brand new Wire Recorder. 


Wire. 
fraction of the regular net. 
low board. 


Majestic Wire Recording Radio 
Chassis, St. George Mechanism. 
_Mike, Etc., As Pictured $49.95 


Ibs. Net $22.95. 


Webster Recording Wire, 
1 Hr. $3.28. 


100 RADIO TUBES *2995 


250,000 Tubes for fast sale. Tremendous value. Tubes up to $3.00 list. 100 Cartoned 
and branded yea Miniature Tubes for $29.95. Over a million sold. Guaranteed full 
replacement. 4c Each in smaller quantities. 


1R5 12BE6 12AU6 6SU7 1288 
1T4 12AT6 12BF6 6AQ5 9001 5 
1us 35wa4 6BAG 6AQ6 9002 
3A4 3585 6BEG 6c4 6BH6 
1S5 5085 6AT6 6X4 117Z3 
3V4 12AT7 6ALS 6w4 19T8 for 100 
338 SS ae ieee 
6ATS 
12BAG 12BA7 6AU7 6BG6 34¢ each 


Popular GT Tubes, 


individually cartoned and branded Hyvacs. $35.00 per hundred, 
avs Each in smaller quantities. ; 


6 6X5 6SKT 12SF7.  125N7_32L7 
poets os, re v8 Se 
25 6S 
6P5 6K7 70LT7 125J7 ' 35Z5 100 for $35.00 
et eet a | 
658, SKS) 12K HYVAC GAK5 AND 66 59c EACH 
CARTONED 
STANDARD BRAND TUBES ,,.“ARtONED ., 49c 
O74G 166 5V4 GF? GSA? 617 +788 787 ~~ =««12F5—Ss«A2SLT~—=«2575— 35257 
1A4 IHG «5Y3.-«GHG-«GSC7.-«GV6.—=—ié«‘CA:C“‘V=~*C~*«‘«dDHG:SC*«<WSN’”=«zTGSC(C‘!:SC*C‘“i«‘ 
1A6 16. «GA3_—Ss«GJS—Ss«GSD7-sGXS.Ss7C5——s7YS~—Ss«d2KC=“‘<«é‘éiSTC2HS*~C<CS«< St«O 
1B4 1L4 6AB7. 6/7. 6SF5. GY6 «706. «O«7Z4-—=S—*=«‘i2KBCC«‘«dDSRSC(CiTs« 
185 1R5 GACT G6KS 6SF7 GZ? C7 10Y  1207,/—~S«1273, 305 ZS 
106 185 GAG? GK6 6SG7 GZY5 7E5 1286 ~=«A2SA7._—«s«d4A7.—=—é=«32sCtC*«*SOBS 
1¢7 174 6B8 GK? 6SH7 7A4 7E7 12A8_—=«s«12SC7.—«s«d4BGSC‘“‘«‘é SSCL 
105  1V 6C4  6KB 6SJ7 7A5 -7F7.«12AH7.—«s«d2SF5.«s«dACT.s— (8k 
107 25 «6C5—s«GLS.-s«GSK7.«S7A6.~—=S7H7-—«s«M2AT6OL2SF?.«s«M4H?.s 35 s*ST 
108 2A6 6C6 617 6SL7 7A7 7L7 12BA6. 128G7 (1407. ~—««3516 58 
1F6 2A? 6D6 6N7.«6SQ7.«7B4.~=sS7N7.—«12BD6_—«sCsd2SH7.—«s«dAR7~—=Ss35W4 JOLT 
1F5 354 6D8  6R7 6SR7 7B5 707 12BE6 128)7_ (19 35Y4 75 
164514 ««6F5.—s«GS7_—««GSS7_—«s7BGE.SCS7RT~—=«d2CB—~S«ADSKT—«s«25LG—SCti«CSACC7B 
NAME BRAND 1!/2 VOLT LOCTALS, ETC. 
1LNS 1LDS 1LH4 1Lc6 1LA6 1LB4 . 
1Lcs 1LG5 3SLF4 1LE3S 1LA4 —— 69c 10 for $6.50 
1A7 1HS 1A5 1IN5 3Qs 1Ts 
1Q5 1P5 ics 1G4 1G6 117Z6 69c 10 for $6.50 
0Z4 69c Each, 100 for $59.50 35A5 SOAS 69c Each. 6L6 Metal 996 


BUILD A RADIO WITH MATCHED “DETROLA” PARTS 
6-TUBE 2-BAND KIT $16.95 


A complete kit of parts, tubes and ready punched chassis to 
build a fine 6 tube power transformer type radio chassis. (No 
cabinet.) We furnish every piece as well as a printed diagram 
and photograph. Chassis size 14x71/x7. Receives standard 
broadcast and 6 to 18 MC foreign short wave. 3 gang tuning 
condenser used on both bands. 90 mil power transformer. 
6v6 output tube. Heavy duty 8 inch speaker. This kit is made 
up of parts intended for use in a high quality Detrola radio. 
Has full lighted slide rule dial. Everything goes together just 
like a factory built radio. Priced complete with 6 tubes. Kit 
model 6-AC. Weight 16 lbs. net $16.95. 

Same basic design as the above model 6-AC except it is an 8 tube 
Weight 15 Ibs. Priced com- 


Kit model CD-8. 
AC DC circuit with push pull 25L6 tubes in the audio. 
plete with tubes net $16.95. 


BUILD 8-TUBE HI FIDELITY 


THIS 
RADIO AND AMPLIFIER 


@ 8-INCH SLIDE-RULE DIAL e RECEIVES 

BROADCAST and 19 to 49 METERS @ PUSH PULL 

OUTPUT TUBES e BASS BOOST TONE CONTROL 

@ EVERYTHING FURNISHED e CHASSIS SIZE 

9% x If x 8” HIGH e BEST RADIO KIT VALUE 
IN THE WORLD 


8-Tube Kit $3795 


Here is something new in radio, A real 15 watt power amplifier with bass and treble 
controls. Has extra gain stage for crystal or dynamic mikes. And on the same chassis 
a standard superhet radio receiver. We furnish all parts, knobs, escutcheon plate and 
tubes: 6SA7, 6SK7, 6SR7, 6SN7, 6SJ7, two 6V6 and 5Y3. No cabinet. Extra care in 
designing the power supply section assures low hum level, making this unit ideal for 
recording as well as P.A. use. We furnish everything as well as schematic d 
and photos of the completed chassis. Weight 26 Ibs. \ 9 
PRK-24. Radio-Amp. Kit with 12” P.M. speaker. With tubes........Net é 95 
12” 
$37.95 


CPR-15. Exactly the same kit as the PRK-24 kit, except it is furnished with a 
COMPLETE RADIO KITS $6.95 UP 


Cinaudagraph wide range speaker, (Has built-in high freque . 
This is our finest RAGMAM SAE oto ate keg ee ee ee ee et 


Kit Model 
$14.95 $6.95 
Complete Personal Portable Radio Kit Model 


DE-6X Kit “Sos 4 Kit eo osaaad 
Complete Radio Kit Model TF-4. A 4 Tube 
AC-DC Broadcast TRF Receiver. Ideal for 
the beginner. 2 Gang Condenser. Ready 
punched chassis. Alnico V PM Speaker. 
Airplane Dial. Plastic cabinet. Diagram, 


photos and special pictorial diagram for be- 


-45. Made from genuine Garod factory- 
Inatehed parts. A complete kit to build a 
broadeast battery operated 4 tube receiver. 
Small in size 612x314x41”, Weight 32 
lbs. 2 Gang Superhet circuit set comes on 
when lid opens. Rugged metal case with 
colored plastic front and back. Loop an- 


Pen R A Side. Furnished ag Neen ste Ro ginners. This is the simplest type radio to 
SN aoa) like a factory built’ radio, Wire. Price includes every part and tubes, 


go together 


Shipping weight 6 Ibs. 8 Tube #X-45, 12SK7, 12SJ7, 50B5 and 35W4. Kit Model 


$14.95.) Wired and tested $17.95. TF-4. Weight 6 Ibs. Net $6.95. 
Some prondeasts S00 101500 KC from Complete Radio Kit Model TF-6C. A full 


size broadcast AC-DC. 2 Gang Superhet. 
Lighted slide rule dial. 13” wood cabinet 
with plastic front. Loop antenna, Made 
from Detrola matched parts, Price includes 
tubes, diagram and photo. 12BA6, 12BE6, 
12AT6, 50B5, 35W4. 5” speaker. Weight 
9 Ibs. This is an ideal kit for the student, 
Kit Model TF-6C, $9.95. 


either a phonograph pick up or mike. Makes 
any radio receiver_a P.A., system or re- 
cording amplifier. Broadcast tone quality. 
Has fader control from mike to record simu- 
lating a regular broadcast stations. Works 
on 110V. AC-DC. Ready punched chassis. 
Price includes a wiring diagram, photos and 
tubes, 2-35B5, 12SJ7, 35W4. Kit Model 
DE-6X, Weight 4 Ibs. Net $6.95. Crystal 
Mike and desk stand $4.95 extra. 


w%& REGULAR $75.00 LIST 


Play back mechanism. 
those used on the majestic radio wire recorder. 
has 78 RPM Turntable for recording on wire from a phono 
record, Records up to 1 Hour on standard Webster Recording 
This wire recording mechanism is offered to you at a 
Space required 9x13x31” be- 
. Each unit is furnished with Oscillator Coil and 
a diagram to show how to wire a 2-Tube Osc. 
special Osc. coil not small part for Oscillator) and how to 
adapt the wire recorder to any radio or amplifier. 
punched for crystal phono pick up. 
head with Osc, Coil and diagram. 


Crystal Pickup Arm for Playing 78 RPM record $2.95 extra. 
15 Min, $1.30, 30 Min. 
Bullet Stand Shure Crystal Mike $4.95. 


% BRAND NEW 


Same as 
This unit St. 


(We furnish 


Ready 
St. George wire record 


Stock No. X93, weight 15 of Wire, 


$1.95, $49.95. 


% RECORDS FROM 78RPM RECORDS 


This complete radio Wire Recorder combination includes the 
George Wire Recorder mechanism, 
Receiver Chassis and Wire Recording oscillator. 
is a 2 Gang superhet with 7” 
Tube compliment 12SA7, 
50B5, 35W4. 
small 5X5 separate chasis. 
for easy quick connection. 
factory for use in their $200.00 radio wire recorder, 
thing you need to record on wire from the radio, mike or 
phono record is furnished. 
Majestic wire recording radio, 6” 
George Wire Recorder Play back 
Weight 30 Ibs. 
$1.30, 30 Min. $1.95, 1 Hr. $3.25. 


Majestic Broadcast 
The receiver 
slide rule dial (11X6X5) 
12SK7, 12SJ7. 12SQ7, 50L6, 


The oscillator for wire recording is built on a 


Each unit has plugs and sockets 
Brand new wired in the majestic 
Every- 
Crystal mike, 15 Minute Spool 
speaker and St. 
Mechanism, all for only 
Extra recording wire, 15 Min. 


WIRE RECORDER 
and 


18-WATT P.A. 
SYSTEM 


89" 


Three years of wire recording experience 
has lead us to the development of this com- 
bination wire recorder and public address 
system. Housed in an attractive portable 
case with hinged lid on the recorder com- 
partment. Beautiful streamlined _ plastic 
rill. Storage compartment in back panel 
‘or mike and accessories. Size 21x11x14. 
A full 18 watt HI FI amplifier with P.P. 
6V6 tubes in output stage and separate 
6AQ5 eraser circuit. This new super erase 
circuit eliminates all the bugs in wire re- 
cording. 12 inch Alnico V. P.M. speaker, 
Extension speaker jack. Mike input, tone 
control. Equipped with the St. George wire 
recorder playback mechanism that _ has 78 
rpm turntable and General Electric Variable 
reluctance pick up. You can record or play 
pheno records. Record from mike. The 
play back quality is tops. Plenty of vol- 
ume and good fidelity. This is also a top 
wire recorder. Unit is completely assem- 
bled and ready to operate. Furnished with 
a crystal mike and desk stand and 15 
minute spool of Webster recording wire. 
Extra recording wire. 15 min. $1.30, 30 
min. $1.95 hour, $2.25. 


Model GE-15 Portable public address sys- 


SALE 
PRICE 


tem and wire recorder shipping weight 38 
Ibs. Net $89.95. 


FARNSWORTH 
CABINET 
AND CHASSIS 
$2.95 


Farnsworth model GT-061. We offer you 
just the 12 inch beautiful plastic cabinet. 
Chassis pan with 6 octal tubes sockets. 
Dial bracket and dial glass, This is not a 


complete kit only the listed parts are furn- 
ished. A scoop while they last. 
lbs. 


Weight 6 
Net $2.95. 


WALNUT ARM CHAIR 
CABINET $29.95 


This cabinet is of for 
S-56 Hallicrafters 

WILL HOUSE CRP-1S KIT. 
Beautifully made walnut 
armchair cabinet. Outside 
dimensions 24” high, 
161” deep and 27” wide. 
Ample room for radio re- 
ceiver 14” long, 9” high, 
and 10” deep. Will hold 
a changer up to 14” square. Will accom- 
modate speaker up to 12”. Has record al- 
bum storage compartment. Hinged lid cov- 
ers changer compartment, Cabinet AR-15. 
Net price $29.95. Crescent DeLuxe changer 
$14.95 extra. Armchair cabinet in blonde 
finish. Net price $34.95. 


RECORD PLAYER 
KITS 


$9.95 AND UP, 
Capitol Portable Case | 


a 
Deluxe Portable Record Player Kit housed 


in the attractive Capitol case. Includes all 
arts and easy to follow ee Has 4” 
Reavy Duty PM Speaker. 8 RPM Phoro 


Motor. All necessary parts to build a_7OL7 
type Amplifier. Weight 14 Ibs. Model 
CK-1. Net $9.95. 


Portable Player Kit for L.P. $19.95 


Complete Record Player with wired 4-T 
AC-DC Amplifier. Component parts shipped 
separately, 4x6” PM Speaker, Brown leath- 
erette Capitol portable case with chrome 
trim case. Dual speed phono motor 3314 
and 78 RPM, 2 Pickup Arms, LP & Stand- 


ard. Only a few minutes required for as- 
sembly. A fine player to own. Stock No. 
LP-CC8. Net $19.95. Weight 17 lbs. 


Model CC-8, same as above only for regu- 
lar 78 RPM records only. Weight 18 Ibs. 
Net $14.95, 


AC-PORTABLE PLAYER $19.95 


Super deluxe record player with push- 
pull 7C5 A C type amplifier and 6 inch 
speaker. All you do is mount amp, in 
the case. Case is of the accepted type. 
This player should sell for $35.00. Stock 
No. DL-3. Net $19.95. 


Offered with Stewart-Warner_ automatic 
changer, Stock No. ARO-4. Net $27.95. 


4-TUBE PHONO AMP. $7.95 


4 Tube Phono Amplifier with 6”, 312 Oz. 
Alnico V PM Speaker. 4 Tubes: 2—35Z5, 
Voltage double, 12SQ7, and 35L6. Tone 


and Volume Controls. Small thin chassis. 
Made for a #1 mail order house, Plenty 


of power. Offered at less than production 
cost. Stock No, 5R-4. Weight 7 Ibs, 
Net $7.95. 


HALLICRAFTERS S-56 $59.50 


MODEL 
3-36 oie e) $59.50 $-59 ....-. $39.95 


Hallicrafter S-56, 
(AFC on FM.) 


11 Tube AM/FM Chassis 
A regular $110.00 Net 


Chassis. New factory Cartoned with tubes. 
Only a few sets left. Weight 25 Ibs. 
Net $59.50. 


500 Ohm to Voice Coil Speaker matching 
Transformer $2.50. 

Hallicrafter S-59, 8 Tube AM/FM Receiver 
Chassis. Has push-pull 6K6 Audio. A real 
value while our 100 Chassis last. Weight 
16 lbs. With tubes. Net $39.95. 

500 Ohm to Voice Coil Speaker matching 
Transformer $2.50. 

Speakers recommended for S-56 & S-59— 
CR-13X, 5-15X or A-50, advertised on this 
page. 


Our Leader Magnetic Tape Recorder 
$250 List—Net $149.50 


Magnetic tape recorder of 
nationally known manufac- 
turer, complete ready to op- 
erate. Has AC transformer 
type amplifier for recording 
and playback, Housed in an 
attractive leatherette case, with micro- 
phone. Makes a 30 minute recording from 
standard magnetic tape. Made to sell for 
$250.00 list. McGee’s scoop price $149.50. 
Circular sent on request, 


Tape Recorder Mechanism $59.50 


Brush Magnetic tape recorder-playback 
mechanism as used on the famous Brush 
recorder. Furnished with a diagram of a 
tape recorder. Weight 20 Ibs. 30 minute 
spools of Scotch recording tape $2.50. 


e326” 


PM 6 Pound Alnico 
3 Beane 14%y” 8 
Ohm oice Coil 
made for heavy 
duty use. Brand 
ss new factory car- 
toned. Weighs 22 Ibs. Regular $55.00. 
List sale price $26.95. 


AMERICAN BEAUTY $4.95 


American Beauty Radio type soldering iron 
with removable set screw tip. Brand new, 
factory cartoned with stand. 150 Watt, 
Standard radio size. Scoop price $4.95. 


AUTO PILOT 
$1.00 


CIT auto pilot 
scoop less 
tubes. Has 6 
sensitive relays 
and other parts, 
Shipping wt. 
13 Ibs., $1.00. 


CHASSIS 


SCOOP. $595 


Farnsworth Television Chassis Model 
GVZ60 partially built up Chassis Size 


12x17. Has 16 Tube sockets and over 
150 small parts (Resister and Ceramic 
Condensers) no coils or Transformers or 


tuning unit. Sweep and sync circuits are 
all partially wired up. This T.V. Chassis 
is ideal for the student and experimenter. 
Learn T.V. by building your own set using 
this chassis to start from. Furnished with 
a 1948 regular $3.00 Supreme Publica- 
tions Television Manual, which has a com- 
plete schematic of this chassis as well as 
9 pages of service information. | 
If you want to play with Television here is 
a chance to get started. J 
Farnsworth GVZ60 partially built up Chas- 
sis and 48 Supreme T.V. Manual all for 
$5.95. Include postage for 11 Ibs. GVZ60 
Chassis: only $2.95. 


GVZ6O Power Transformer, C-94230Z, A 
135 Mill Tapped 110 Volt primary. Sup- 
plies plate voltage and filament for part 
of Farnsworth T.V. Chassis. 375 V.D.C. 
6.3 and 5 filament. Shipping wt. 7 Ibs. 
Scoop price $2.95. 


GVZ60 8 Channel RF-Osc. front end. Re- 
ceives any 8 of 13 channels. Built on ro- 
tary switch principle. All coils and _ tubes, 
socket wired up. equires 6BA6, RF 6AQ5 
mixed, 6J6 osc. Output to Video IF, Ship- 
ping weight 2 lbs. Scoop price $2.95. 


order, Bal. 


McGEE RADIO COMPANY 


June, 1949 


Prices F.O.B. K.C. Send 25% Deposit with 
Sent C.O.D. 
orders include postage. 


With parcel post 


NOW AT OUR NEW AND LARGER QUARTERS 
1422 GRAND AVE., KANSAS CITY, MISSOURI 
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FAMOUS CAPEHART-2 POST AUTOMATIC RECORD CHANGER $1995 


% THIS IS THE SAME CHANGER INCORPORATED IN THE $600.00 CAPEHART RADIOS 


% FURNISHED WITH EXTRA TONE ARM AND THREE CARTRIDGES, CRYSTAL V.R. AND TRUE TIMBER 
x NOW YOU CAN COMPARE ALL CARTRIDGES AT LOW COST TO YOU 


Record Changers. 


ordinary $20.00 or 
struction. 
1414x1414”, 


CAPEHART TWIN 
POST $19.95 


spare cartridges. 


ELECTROLYTICS 
UPRIGHT 
ALUMINUM CANS 


Save half on these genuine aluminum can 
upright screw mounting. Fresh Stock One 
year guarantee, 


RS213 8 mfd. 450V. 1 x2%”..... $0.49 
RS215 12 mfd. 450V. 1 x2%”..... .54 
RS223 30 mfd. 450V. 1%x3” ..... .59 
RS262 8x8 mfd. 450V. 1134x3%4"... .59 
Type TCS Aluminum tubes with paper 


insulating tubes. Separate sections with 
lugs. Buy a good supply of these at over 


half off. Fresh stock. One year guar- 
antee. 

TCS45 20x20 mfd. 150V. 

TCS47 30x30 mfd, 150V. 

TCS48 40x40 mfd. 150V. 

TCS52 10x mfd. 250V. 

TCS55 20x20 mfd. 250V. 


Type TCD Dual with Common Neg. and 
7 


3” Leads. 


TCI 20x20 -mfd. 250V. 1x20. ou. $0.34 
TCD: 40x10. mfd: s250V 1x27 oe. -29 


? 
TCD65 20x20 mfd. 350V. 1x3”..... 34 


St., 2N, 3S, 4S. Cardboard Tubes with 


metal tabs for vertically or under chassis 
mounting, 
antee. 


Fresh Stock. One year guar- 


ST595 8 mfd. 450V. 
ST597 16 mfd. 450V. 
ST598 20 mfd. 450V, 
ST599 30 mfd. 450V. . 
20x2 0 mfd. 150V. 
8x8 mfd. 450V. 49 
x30 mfd. 150V. -44 
‘ 30x30 mfd. 150V. .54 
38579 8x8 mfd. 450V. 20 
I hy oe MR OUI en itieao : 54 
38584 8x8x8 mfd. 450V, 
E/N Fervsis'< Giese 069 


sc AT cT 


TYPE “AT” NU. TUBULAR ELEC. ALUMINUM WITH SEALED ENDS 


National Union Type AT Electrolytics. 


sleeves. Bare wire leads. 
your every day need in condensers, 


AT 10 MFD. 25 Volt 11/16x13¢” 15c¢ 
AT 25 MFD. 25 Volt 11/16x13g” 20c¢ 
AT 50 MFD. 25 Volt 11/16x13g” 20c 
AT100 MFD. 25 Volt 11/16x134” 25¢ 
AT 5 MFD. 50 Volt 11/16x134” 10c¢ 
AT 10 MFD. 50 Volt 11/16x13@” 15¢ 
AT 25 MFD. 50 Volt 11/16x13q” 20c 
AT 50 MFD. 50 Volt 11/16x134” 20c 
AT100 MFD. 50 Volt 11/16x134” 25¢ 
AT 4MFD. 150 Volt 11/16x134” 10c 
AT 8MFD. 150 Volt 11/16x134” 15c 
AT 12 MFD. 150 Volt 11/16x134” 20c 
AT 16 MFD. 150 Volt 11/16x134” 25¢ 
AT 20 MFD. 150 Volt 11/16x134" 25¢ 
AT 24 MFD, 150 Volt 13/16x134”" 25c 
AT 30 MFD. 150 Volt 13/16x134” 30c 
AT 40 MFD. 150 Volt 13/16x134” 30c 
AT 50 MFD. 150 Volt 13/16x134” 35c¢ 
AT 80 MFD. 150 Volt 15/16x214” 35c 
AT 8 MFD. 250 Volt 11/16x 20c 
AT 16 MFD. 250 Volt 13/16x 25c 
AT 20 MFD. 250 Volt 13/16x 25c 
AT 24 MFD. 250 Volt 13/16x 25c 
AT 30 MFD 250 Volt 15/16x 30c 
AT 40 MFD. 250 Volt 15/16x 30c 


We made an outstanding purehase of genuine Capehart Twin Post Automatic 
This is the changer that ‘was incorporated in the famous 
Capehart Radios selling in the $600.00 _ bracket. 
$30.00 changers. 
Made of heavy parts with easy accessible adjustments. 
Positive action twin post design plays 10—12” or 12—10” 78 
“RPM records automatically. We are passing our lucky purchase on to you. 


This changer is equipped with the True Timbre transparent plug in cartridge 
with permanent needle. 
tridge.) We also offer at no added cost to you an extra tone arm with two 
The famous Caltron Variable Reluctance Broadcast quality 


Housed in sealed metal tubes in spun-end cardboard 
Standard package of 10 condensers. 
One-year guarantee, 


Do not confuse this with 
This one is of super heavy duty con- 


n furnis for 
Base size ned. bi 


Shipping weight 23 Ibs. 
(Requires same gain as Variable Reluctance Car- 


tridge, $19.95; 


| GENERAL ELECTRIC RPX-OIO 


REGULAR $7.95 LIST VARIABLE RELUCTANCE 
PICK-UP CARTRIDGE ON SALE FOR $2.95 


The widely publicized and nationally advertised General Electric RPX-010 Variable 
Reluctance pick-up Cartridge for standard 78 RPM records. Permanent sapphire 
needle.- Made to sell to the dealer at $4.67. A lucky purchase by us enables this 
low price of only $2.95. Packed 18 to a master carton. Better stock up now. 

Kit to build a G.E, type pre-amplifier with wiring diagram and 6SC7 tube, $2.49 extra. 


CRYSTAL CARTRIDGES 
WE HAVE ’EM, $1.39 AND UP 


EVERY XTAL GUARANTEED 
3 Cartridges—95% Off Your Need 
$1.79 Each, 10 for $15.00 


{ 
| 
| 
I 
| 
I 
| 
| 
| 
| 
| 
with rest clip, re- | 
| 
I 
| 
| 
| 
| 
| 
I 
| 
| 


Astatic MLP-1 $1.39, 10 for $12.50 


Astatic MLP-1 Cartridge with permanent 


needle. This model used on many Astatic L-40 or equal, 

original equipped changers. Priced at places the following: L-41, L-75, Webster 
below cost of needle, $1.39; 10 for C-5, E-9, F-3, N-3, N-5, or N-7. $1.79 
$12.50. each; 10 for $15.00, 


Astatic L-70 or equal, with rest clip. Re- 
Places the following: L-22, L-26, L-27, 
L-71, L-76 or Shure, P-88, P-89, Ww-40, 
Astatie NJ-Nylon cartridge with perma- W-é 59 or Webster, 1X6, 1X2, N-4, E-4, 
nent, but changeable needle, $3.29. ete. $1.79 each; 10 for $15.00. 

Astatic, QT 3-M cartridge with silent Astatic L-72 or equal, 
needle response to 10,000 CPS. Reg. places the following: L-24, L-46, Shure 
$8.40 List. Scoop price, $3.29. P-89 and Webster, NIOP5 a 3 Volt Out- 
Shure TN305 or TO305 Cartridges with put that will drive single tube record 
needle, $2.49. players and put extra power in any play- 


4 2 f a er. The most universal built. 
Astatic LTM Cartridge with needle, Scoop 
price. $2.49. $1.79 each: 10 for $15.00 


COMPLETE PICK-UP ARM, $1.95. CALTRON V.R. CARTRIDGE, $2.95 


Standard plastic pick-up with 314 Volt Caltron Variable Reluctance Standard 
Cartridge, Webster made, $1.95. size cartridge as used in broadcast sta- 
Standard pick-up, light weight, with tions. Has permanent needle. A $15.00 


Astatic MLP-2, same as MLP-1, only later 
model with QT needie, No surface noise. 
Sale price, $1.95. 


with rest clip. Re- 


crystal 


either 1 Volt or 314 Volt Cartridge, cartridge for only $2.95. 
$2.29. GE_ Variable Reluctance Cartridge RPX- 
Micro Groove pick-up with permanent 040 with replaceable needle $5.85. 


needle for L. P. Records, $3.95. GE RPX-041 1 Mill Micro-Groove $5.85. 


Solar Wet Electrolytics G.I. RM-4, $5.95 


5 = . General Industries - 
Genuine Solar Screw Mounting Wet Elec- heavy duty Spbone monn 
trolytics, 


with T.T. 78 RPM. 


fs Scoop price’ ...: 2% $5.95 

8 mfd. 500 Volt wet. - = ie quality begs ce 
7 7 ono motor with T.T. 2... - sce vae . 

aa Be ats Ae Liber ual speed phono motor 3314 or 78. Reg. 

y mia. 9. ° $11.00 list, scoop price........... $4.95 

8 mfd. 600 Volt wet. Scoop- Replacement phono motor fits 90% 

16 mfd. 600 Volt wet. Solar........ of all changers. A scoop at only $1.29 ea. 


Stock up now while pickings are good, 
Number One builder of Electrolytics. 
merchandise we ship you. 


TYPE “CT” ELECTROLYTICS 
DUAL TUBULAR BANKS 


National Union Type CT Cardboard tubular 
with wax seal and mounting strap. Flex- 


Save over half. This is 


aa AEM. neo vate aot esas 4 Soe ible leads. Individually cartoned in green 
AT10 MFD. 450 Volt 13 /16x134” 30c N.U. boxes. A red hot value at over 14 
¢ aT). re ba saving. One-year guarantee, 
AT12 MFD. 450 Volt 15/16x214”" 35¢ : y 
AT16 MFD. 450 Volt 15/16x21%” 40c | CT16-16 MFD. 150 Volt Yx29—" 25¢ 
AT20 MFD. 450 Volt 15/16x2i” 40c | CT20-20MFD. 150 Volt V/gx23q"” 30c 
AT30 MFD. 450 Volt 1-1/16x21” 50c | CT30-30 MFD. 150 Volt 1 x23g" 35c¢ 
AT40 MFD. 450 Volt 1-1/16x254” 50c | CT40-20 MFD. 150 Volt 1 x23@” 35¢ 
AAR 49 Mee eae of cies aes 
AT16 | 525 £ 1” 50- * : ° x23/g” Ic 
MFD. (525 Volt 1-1/16x2¥—" 45¢ | Grg0-40 MFD. 150 Volt 1 x234” 60c 
DUAL SECTION 4-LEADS 
DUAE SECTION COMMONSNEG 16-16 MFD, 150 Volt —- 1x23” 30¢ 
AT 8-8 MFD. 150 Volt 13/16x134” 20c | 20-20 MFD. 150 Volt 1x2%% Shek 
AT 8-16 MFD. 150 Volt 13/16x134” 20c 
AT20-20 MED. 150 Volt 13/16x1394”" 30c 2 
30-30 MFD. 150 Volt 15/16x214” 35c¢ 
AT 40-20 MED. 150 Volt 13/iex2ig” 3s¢ | NLU, 600-VOLT TUB. BY-PASSES 
40-4 wD. 15 214” : ‘ F 
Ae Se vole Ae enate ” aoe National Union attractive green paper 600 
ATSO-50.MFD. #150: Volt, 15/16x2i¢7.55¢e | Jolt Tubuler Condensers. Super seated, wax 
"Rie 4 2 ar ; i i s 2, on ese 
AT80-40 MFD. 150 Volt 1-1/16x21,” 60c All 1-year guarantee. unetes 100 assorted, 
AT 4-4 MFD. 450 Volt 15/16x214” 25¢ | You Pick size, for $6 
AT 8-8 MED. 450 Volt 15/16x212” 40c | T-.0001, T .00025, *2 .0005, T 001, 
AT10-10 MFD. 450 Volt 15/16x21%” 40c T .002, T.005, T '.006—Se Each. 
AT 8-16 MFD. 450 Volt 1-1/16x214” 45¢ | T .02, T .03, T .04—6c Each. 
AT16-16 MFD. 450 Volt 1-1/16x25@” 50c | T :05—7c Each; T .1—8c Each. 
AT20-20 MFD. 450 Volt 1-1/16x254”" 60c 101/2c Each; T .5—15c¢ Each. 


% WE BOUGHT A SOLID CARLOAD TO BE ABLE TO MAKE THIS LOW $19.95 PRICE 


cartridge as well as a standard output crystal cartridge. 
a changer with all types of cartridges. 
changer deals are available, so get your order in now. 
all types of cartridge inputs, You get Capehart Two Post 
Changer with True Timbre Cartridge, extra tone arm with Caltron Variable 
Reluctance Cartridge and Standard Output Crystal Cartridge all for $19.95. 
If you desire we will throw in a General Electric 
RPX-010 Variable Reluctance Cartridge for $2.50 extra, 


Capehart Changer with True Timbre Cartridge, extra arm, Crystal & VR Car- 
with RPX-O10 G.E. Cartridge added, $22.45 net. 


This deal gives you 
Only a limited quantity of these 
Schematic diagrams 


CRESCENT DELUXE 
CHANGER ONLY 
$14.95 


Model 4004 Grescent Deluxe 78 RPM Auto- 
matic Changer with shure cartridge. Shuts 
off on last record. Base size 1116x131" 

Deep maroon finish, Weight 11 ibs. 
Scoop Price sate set Ae ae ee eee .$1 ban i 


bia 
TP wO' LOM f hckena ace ecedelenapeielet a tee aeeee .$24.95 
VM- eon 78 RPM Automatic Changer. Base 
size 131x114”, A wonderful buy at 
$12.95. Two FOF i. csstale See $24.95 
Farnsworth 78 RPM 2-Post Automatic 
Changer with new variable reluctance car- 
tridge., (Net> 6. Eic, gems « eisiete eeneotens $19.95 
VM-400 78 RPM Automatic Changer. In- 
termixes 10” and 12” records. Space re- 
quired 1214x13”. A Scoop at only. .$19.95 
Triple Post 78 RPM Seeburg Automatic 
Changer. Super construction. Intermixes 
10” and 12” records. Base size Rea ncan 
Pricey 5 eae Sy Fs heel cade ae ae aoe $29.95 
Popular Detrola Changer.......... $12.95 
General Instrument 78 RPM Automatic 
Changer. A fine small changer. Base size 
101/4"x12". ‘Neti ale cle ets $14.95 
Leatherette made to fit bases for any of 
the above changers $1.95 each. 


WEBSTER DUAL-SPEED 


World famous Webster Chicago model 256 
dual speed automatic record changer for 
the regular 78RPM records or the new 
3314 micro-groove records. New pick-up 
with needles mounted in tandam for flip 
of the wrist change. Base size 14x14”. 
This is the famous tilt-o-matic model, 
Weight 18 Ibs.) Neti nis Js 5 ae $31.53 
Webster model 246 dual speed automatic 
changer is a fine changer at a lower price 
and also requires less space. Weight 15 
The | Ne@b cesns Sia a gee eee $28.36 
Both Webster 256 and 246 are equipped 
with 114” Washer in 45 RPM Motor drive 
shim to play 45 RPM records manually. 

VM Model 802 Three-Speed Record Changer. 
Plays 10” and 12” records. 3314 or 78 
RPM records automatically, and 7” 45 RPM 
or 3314, RPM records manually. Has 3- 
speed motor. Base size 131/x14. 
16-lbs. “Net. tT oc. o ieee begat eee $29.95 
VM 800D Dual Speed 3314 and 78 RPM 
automatic changer. welen 15 ae Pale 


re Re ef 


< $ALE! NATIONAL UNION 


ee ee ee ee ee ee ee ee ee ee ee ee es es 
ORDER $100.00 WORTH OF N.U. COND.—TAKE 10% OFF 
100,000 FOR SALE AT OVER '2 SAVING. PLENTY OF EACH SIZE. 


We bought the entire stock of National Union Electrolytics, Tubular By- 

All National Union Condensers offered by us are late 1948 production by a 
Guaranteed by us for a period of one year. 
Order $100.00 worth of these N. U. Condensers and take 10% off of price. 


asses, and Sav-A-Shaft Volume Controls. 
You must be satisfied with the 


N.U. THREAD MOUNT ALUMINUM 
CAN TYPE SC 


National Union Type SC-SCN-SCS Upright 
Aluminum Can Condensers. With pal nut 
mounting. Flexible insulated leads. Indi- 
vidually cartoned in een N.U. boxes. Save 
over half on this. ne-year guarantee. 


SC 4MFD. 450 Volt 184x316” 25¢ 
SC 8MFD. 450 Volt 134x310"  30c 
SC12 MFD. 450 Volt 194x314” 35¢ 
SC16 MFD. 450 Volt 134x31lR9” 40c 
SC20 MFD. 450 Volt 134x314”  45c 
SC30 MED. 450 Volt 136x31%" Ge 
SC40 MFD. .450 Volt 134x314”  50c 
SC’S MED. ‘BBS Volk daeaste” Soc 
SC16 MFD. 525 Volt 134x314”  60c 
SC 4MFD. 600Volt 13@x31 35 
SC SMED. Go0Volk 18he3ie" BOC 
SC12 MFD. 600 Volt 134x314"  70c 
SC16 MFD. 600 Volt 136x314”  80¢ 
SCN—DUAL—COMMON NEG. 

SCN 8-8 MFD, 450 Volt 

SCN 8-16 MED. 450 Volt 


136x314” SOc 
aes x31” S5Sce 
SCN16-16 MFD. 450 Volt 1 ex3 ” 60c 
SCN20-20 MFD. 450 Volt 13@x319” 
SCS DUAL FOUR LEADS 


SCS 8-8 MFD. 450 Volt 138x314” 50c 
SCS 8-16 MFD. 450 Volt 13x31” 55e¢ 
SCS16-16 MFD. 450 Volt 13@x31” 60c 
SCS20-20 MFD. 450 Volt 13@x31” 70c 


NATIONAL UNION ALUMINUM CAN “TWIST TAB” TYPE TT 


National Union Type 


Each condenser supplied with 1 
Save over half on these. 
TT 100 MED. 25 Volt 


bakelite 


1x2-1/16” 19c 


TT 250 MFD. 25 Volt 1x2-1/16” 19c¢ 
TT 500 MFD. 25 Volt 1x2-9/16” 19c 
Mig! & 10 MFD. 450 Volt 1x2-1/16” 25¢ 
bly 20 MFD 450 Volt 1x2-1/16” 30c 
3 il 30 MFD. 450 Volt 1x314” 40c 
rT 40 MFD. 450 Volt 1x3lg” SOc 
Mig? 80 MFD. 450 Volt 13¢x3” 60c 
TT 20-20 MFD. 150 Volt 1x2-1/16” 30c 
TT 30-30 MFD. 150 Volt 1x2-1/16”" 35c¢ 
TT 40-20 MFD. 150 Volt 1x2-1/16”" 35c 
TT 40-40 MFD. 150 Volt 1x2-1/16”" 40c 
TT 50-30 MFD. 150 Volt 1x2-1/16” 45c 
TT 50-50 MFD. 150 Volt 1x2-1/16” 50Oc 
TT 80-40 MFD. 150 Volt 1x31” 60c 
TT 10-10 MFD. 450 Volt 1x2-1/16” 40c 
TT 16-16 MFD. 450 Volt 1x31” 4Sc 
or 20-20 MFD. 450 Volt 1x31” SOc 

T 40-40 MFD. 450 Volt 134x3” 60c 


McGEE RADIO COMPANY 
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i TT Electrolytic Condensers, 
mounting common negative grounded to can, 
insulating plate and 1 metal grounding plate. 
All sizes and one-year guarantee, 


Aluminum can F.P. type Twist Tab 
Individually cartoned in yreen N.U. boxes, 


TT 16-16-16 MFD. 450 Volt 
TT 20-20-20 MFD. 450 Volt 


134x3” 65¢ 
134x3” 65Sc 


National Union Sav-A-Shaft Volume Controls. 
all individually cartoned with instructions. Every size Control is equipped 
with an off-on switch which may be used by pulling smali tab. 
Controls are handy as most of you radio service men know. 


(00 N.U. SAV-A-SHAFT $2995 


A regular $1.25 list item 


These 
For replace- 


Pick the sizes you want at these 
as we assort them for 


NU 1 MEG-TX 1 MEG OHM Tapped 39c 
NU 2 MEG-TX 2 MEG OHM Tapped 39c¢ 
39c¢ 


100 National Union Controls $29.95. As- 
25 of the 1st 3 Types, 
25 of the 2nd 3 Types, and 50 of the last 


Stock Controls. 


TT 20-20 MFD. 150 Volt ment merely saw off old Volume Control Shaft and drive into the Na- 
100 MFD. 25 Volt 1x2-1/16”" 45c tional Union Sav-A-Shaft coupling. 
OT 40-40 MFD. 150 Volt * dollar saving prices or just order one hundred, 
25 MFD. 25 Volt 9/16" 40c only $29.95 
TT 20-20-40 MFD. 15 x2-9/16” 50c M4 atte 
TT 40-40-20 MFD. 150 Volt 1x2- 8/16” 60c NU 5M-A 5,000 OHM 24c 
TT 40-40-40 MFD. 150 Volt 1x31” 60c NU 10M-B 10,000 OHM 24c 
TT 50-50 MFD, 150 Volt NU 25M-A 25,000 OHM 24c NU-500M-CB 500,000 OHM 
25 MFD. 25 Volt 1x2-9/16” 50c | NU 50M-B 50,000 OHM 29c 
TT 80-40 MFD. 150 Volt NU 100M-B 100,000 OHM 29c sorted as follows: 
25 MFD. 25 Volt 1x314” 60c NU 250M-TX 250,000 OHM Tapped 29c 
TT 10-10 MFD, 450 Volt NU 500M- TX 500.000 OHM Tapped 39c 4 Types. 
20 MFD. 25 Volt 1x31l4” 50c | MALLORY CLARASTAT STACKPOLE—Chicago Telephone Manufacturers 
TT 10-10-10 MFD. 450 Volt 1x314” 60c 10,000, 25,000, 100,000, 500,000 Ohms—29e Each, Less Switch. 


TT 10-10-10 MFD 450 Volt 
20 MFD. 25 Volt 
10-10-10-10 MFD, 450V 


500,000 DPST Switch, 3” Shaft—49c, 
500,000 1 Meg., 2 Me +» SPST Switch, 2” 
1 Meg. and 2 Meg. 2” 


134x2” 70Oc 
13gx2” 70c 


Prices F.O.B. K.C. Send 25% Deposit with 
Order, Balance C.0.D. With Parcel Post 
Orders, Include Postage 


Knurl Shaft, 39c. 
nurl Shaft and SPST Switches tapped, 39c Each. 


NOW AT OUR NEW AND LARGER QUARTERS 
1422 GRAND AVE., KANSAS CITY, MISSOURI 


10 for $3.50. 
10 for $3.50. 
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CR-13X ge 
12” COAXIAL P.M. 


$12.95 


@ RESPONSE 40 TO 17,000 C.P.S. 
© FINE CONSTRUCTION 
e GREY FINISH 


Newl 
for FM and AM high fidelity 
an especiall 
low range 

the extended high range, The 
the pot cover. Just hook to an 


Watts peak. 
speaker should sell for $35.00. 


8 Ibs. 


' Will handle 12 Watts Output. 
CN-12X, $10.95. 


15” COAXIAL P.M. 


$24.95 
DELUXE 12” COAXIAL MODEL CR-13X 


@ REGULAR $32.50 LIST 


designed by one of America’s finest speaker builders. 
radios and 
speaker is incorporated in radios of the 500 dollar bracket, 

designed 12” 6.8 oz. Alnico 
oofer and a gommially: built in 3” 


Made plastic coated. 
record players. Araeoe and warping. 
as 


8 Ohm output transformer. 
work in place of any home radio speaker as most speakers have 
an 8 Ohm Voice Coil, only 2 wires to connect, 
Wide range response 40 to 17,000 Cycles. 
Why buy any ordinary speaker 
when we offer a 12” Coaxial PM for only $12.95. Shipping weight 
Model CR-13X, $12.95. Two for.... 


STANDARD 12” COAXIAL P.M. CN-12X $10.95 


Standard Model 12” Coaxial PM Model CN-12X. 
CR-13X except 4.64 oz. Mag. in woofer response 50 to 17,000 CPS, 
Shipping weight 7 Ibs. 
hey effeiiel' ane lela -5,' $20.95 


PAL OE say coic ssh, os /aleis 6 


MODEL : 
15-LS btn 
15” 50 WATT P.M. 


$16.95 
$12.95 


Model 


voice coil is 11” 


Magnet PM for the Net Price $16.95. 


Alnico V tweeter for 
gh_pass filter is concealed under 


Will 
Will handle 18 
This 


$24.95 I 
duction; not 
new and perfect. 


Same as model 


Stock No. 
Model A-SO—12”, 


15” “KING COAX" P.M. SPEAKER $24.95 
“IT WOOFS AS IT TWEETS" 


A 21.5 oz. 15 inch Alnico V PM speaker with a 
Will respond to from 50 to 12,000 


The King Coax. 
built-in high frequency tweeter. 
cycles, 
piece molded cone. 
8 ohm output: 
coax model CR-13X. 


We offer you our 5-15X 15 inch coax for only $24.95. 
weight 16 Ibs. 


Built-in high pass filter. 
Built by the maker of our ever popular 12 inch 
This speaker has a retail list of over $60.00. 


speaker. Has 
molded cone, 


metal pot cover. 


Just hook to any lengths of time. 


Shipping est production. 


MODEL 
15-KR 
15” JUKE BOX 


$9.95 
13” DELUXE 50-WATT P.M. SPEAKER 


WITH WIDE RANGE MOLDED CONE 
15-LS, 15” 
Will take 35 watts with ease. 
in building the fine tools to produce this speaker. 
in diameter and has been heat treated and 
Constructed to eliminate loose voice coils, wires 
Made by a renowned builder of fine speakers. 
Truly the King of juke box speakers. 
TE IWO FOR ud oars p< oe es ee shag eh hei ae $32.95 


2112 oz. 


AT McGEE 


SS 


Kiss 


12” 50 WATT P.M. 


$14.95 
$16.95 


Alnico V Magnet PM Speaker. 
Thousands of dollars were spent 
The 8 ohm 


Shipping weight 14 Ibs. 


long, so place your order now. 
POSTAGE, Wt. 10 lbs. 


90-WATT 12” SUPER HEAVY DUTY P.M. $14.95 


50 watt super heavy duty permanent magnet 
8 ohm treated voice coil and one piece 
Heavy half inch machined pot, with bolt secured 
21 oz. Alnico V magnet. 
Finished in silver-grey enamel. 
is the best value possible today. 
times that of ordinary speaker. 

put address systems and high quality home audio systems. 
This is a ruggedly built speaker with a curvelenier one ill handle 35 watts with ease and 50 watts peak or short 
Its retail value is $50.00. 
purchase, we are able to offer it to you for only $14.95. 
confuse this speaker with surplus merchandise. 
Model 
$14.95, 2 for ..... 


11" 


15” JUKE BOX P.M. SPEAKER $9.95 


Model 15-KR—Pre-War or Post WSERy OH never bought a speaker 
like this for such a scoop price. 

builder of fine speakers. 
speaker of juke box quality. 
Will take up to 18 watts average or 25 watts peak. 
speaker that will bring out those low notes. 
line through-outs. 
We may not be able to continue this offer for 


ade by a nationally known 
A full _15” 121% oz. Alnico magnet 
Has standard 8 ohm voice coil. 
Here is a 
Latest 1948 pro- 
Every speaker is guaranteed 
Stock No. 15-KR. INCLUDE 
A $35.00 value for only........ $9.95 


Frame is of heavy construction with 
This speaker 
Efficiency is two to three 
Especially recommended for all 


But, by our large 
Do not 
This is the lat- 


A-50. Shipping weight 13 ise Net 


CURVELENIER "WIDE RANGE SPEAKER LINE" 


sound. 


dust buttons. This 


coils, 
Mode! 6L-1. 
Model 8L-1. 


Model 12L-1. 


MOLDED HIGH FIDELITY CONES — 6”, 8” 


Designed to meet the ever-growing demand for finer reproduction of 
Wide range 6 and 8 inch models offered for the first time. 
These speakers feature heavier moving parts assembly. 
molded high fidelity curvelenier cones with 45 M.M. 
reinforcement adds to the high frequency re- 
sponse and overall speaker efficiency. 
with more unified action. 
with 6.8 oz. Alnico V magnets. 
sound better with these speakers. 


Wide range 612” PM 12 Watt. 
response 90 to 12,000 CPS, $4.95. 


Wide range 8”. PM 12 Watt. 
response 70 to 12,000 CPS, $5.95. 


Wide range 12” PM 12 Watt, Shipping weight 7 lbs., 


AND 12” SIZES 


One piece 
reinforcing 


Cone movement is piston-like 
All models have_1” diameter 8 ohm voice 
Even ordinary radios will 


Shipping weight 4 Ibs., 


Shipping weight 5 lIbs., 


response 50 to 12,000 CPS, $7.95. 


=e * 

TM-4—5 WATT T™M-8—8 WATT 
KIT $6.95 KIT $8.95 

Kit Model TM-4, 5 Watt Amplifier Kit. 


Ideal for beginner construction, Has fea- 
tures of higher priced amplifiers. Inputs 
for phono pick up or mike. Compensation 
for the G.E. Variable Reluctance pick up. 
Push-pull output gives good tone quality. 
Output to 8 ohm Voice Coil. Variable tone 
control and fader control. Ready punched 
chassis. This makes a top quality AC-DC 
Audio Amplifier. Priced complete « with 
tubes, diagram and photos. 2—50B5, 2— 
12AX7, plus selenium rectifier. Weight 3 
Ibs. Stock No. TM-4, $6.95, Crystal mike 
and utility desk stand $4.95 extra. TM-4 
custom wired and tested $3.00 extra, 


Kit Model TM-8, 8 Watt Amplifier Kit for 
utility use, record playing, or paging. 
Matched component parts. Ready punched 
chassis. Variable tone control. One control 
fades from_mike to phono. Input compen- 
sation for G.E. Variable Reluctance pick up. 
Output matches 8 ohm Voice Coil. 75 Mill 
Power Transformer. Price includes tubes, 
diagram and photo. Push-pull 6AQ5, two 
12AX7, plus rectifier. Kit Model TM-8. 
Weight 8 Ibs: Net $8.95. Crystal mike 
and utility desk stand $4.95 extra. TM-8 
custom wired and tested $3.00 extra. 


PUSH BUTTON TUNER KIT 


Complete kit of parts to build a 5 station 
push button tuner for PA system and record 
players. Small chassis push button only 
no condenser gang. 456 I.F. Furnished 
with diagram and tubes 6BA6, 6BE6, 6AT6 
(gets B and A voltage from your amp.). 
Stock No. FA-3. Weight 2 Ibs. Net $5.95 


$59.50 VALUE 
MUSICAL AMP. 


$24.95 
8 watt Musical Amplifier. 4 
tube AC transformer type. 


Proper gain for all instrument 
pickups. Housed in leather- 
ette case with built-in 8” speaker, Gain 
"and tone controls. Made by a large manu- 
facturer, to sell for $59.50. Stock No. 
XR-3. Weight 25 lbs. Net Price. .$24.95 


McGEE RADIO COMPANY 


June, 1949 


BUY COMPLETE AMPLIFIER KITS $6.95 UP 


See 
TM-20—20 WATT 
KIT $10.95 KIT $15.95 


Kit Model TM-12, 12 Watt Amplifier Kit. 
Ideal for a high quality record player as a 
P.A, System or recording amplifier. Matched 
component parts ready punched chassis, 
One control fades from phono to mike. In- 
put compensation for G.E. Variable Reluc- 
tance pick up. Output matches 8 ohm 
Voice Coil. 100 Mill Power Transformer. 
Complete. with tubes, diagram and photos. 
2—6V6, 2—12AX7, and rectifier. Variable 
tone control. Model TM-12. Weight 10 
lbs. Net $10.95. Crystal utility mike and 
desk stand $4.95 extra. TM-12 custom 
wired and tested $4.00 extra. 


Kit Model TM-20, A high quality 20 Watt 
Audio Amplifier with 135 Mill Power Trans- 
former and push-pull 6L6’s, Inputs for mike 
or phono pickup. Compensation for G.E. 
Variable Reluctance pick up. Tone and 
fader controls. Has heavy duty universal 
output transformer, to match 4-8-16, 250, 
500 Ohm. Ready punched chassis. Price 
includes tubes, diagram and photos. 2— 
6L6, 2—7N7, 7Z4. Frequency response 50 
to 9,000 Cps. Kit Model TM-20. Weight 
20 Ibs. Net $15.95. TM-20 custom wired 
and tested $5.00 extra, 


GENERAL ELECTRIC AND 
WEBSTER VARIABLE 
RELUCTANCE 


New Webster car- 
tridge with remov- 
able permanent 
needle. Response is 
second to none, Of- 
fered with pream- 
plifier (6sc7) ready 
wired and_ tested. 
A_ scoop at $5.95 complete. 

Webster M1-VR cartridge only, net. .$4.41 


New General Electric V. R. cartridge 


TM-12—12 WATT 


No, RPX-040, with removable needle. 
INO sis.0 vie) bce sole) gh tie cera) toe ve: este »...$5.85 
General Electric V. R. cartridge RPX-041, 
for micro-groove records. Net ....$5.85 


Our 6sc7 type pre-amplifier with either 
PRX-040 or PRX-041 cartridge. Net $7.95 


post orders 


PRICES F.O.B. 
order. Bal. Sent C.O.D. 


include postage. 


PHILCO 


MIKE SALE 
BRAND NEW 
4 Ss WITH 20 FT. 
$9.95 $14.95 $14.950F CABLE 


High imp. dynamic mike made for Philco, 
20 ft. cable. Reg. $26.00 list. Sale price 
$9:95 a force Nolet eke siaocia's $26.95 
High imp. dynamic mike made for Philco, 
20 ft. cable. Reg. $36.50 list. Sale price 
SL SOS Ss fON te ova haaribime a ag tei $41.95 
High imp. studio velocity. Made for Philco. 
20 ft. cable. Reg. $40.00 list. Sale price 
SLALOSSN SOR, won echats, veces a $41.95 
High imp. Cardyne dynamic (not pictured). 
Wide range response. 20 ft. cable. 
ular $59.50 list. Sale price...... $24.95 


WIDE RANGE 

20-20,000 CPS 

{5-WATT AMP 
KIT $24.95 


Why pay $40.00 to $60.00 to buy parts for 
a good audio amplifier. Our engineering de- 
partment designed this Kit to give 20 to 
20,000 CPS response and have inputs for 
any variable reluctance pick up. FM tuner 
or mike and regular crystal pick up car- 
tridge. 3 Tone controls, fader control, high 
fidelity compound filled output. Transformer 
matched 4-8-16 Ohm PM Speakers and 250- 
500 Ohm lines, Push-pull 6AQ5 (same as 
6V6). Gives 15 Watts of wide range audio. 
This kit is complete with photo, diagram 
and tubes. 12AX7, 3—6C4, 2—6AQ5, 5Y3. 
Ready punched chassis. Everything fur- 
nished. Weight 16 lbs. Kit Model ME-15R. 
Net $24.95. Custom wired and _ tested 
$10.00 extra. We recommend our CR-13X 
12” Coaxial PM Speaker with this kit 
$12.95. 

Kit Model ME-34R. Similar to Kit ME-15R 
except has 2—6L6 tubes in output giving 
34. Watts Audio. Kit ME-34R $34.95. 
Weight 25 lbs. Custom wired and tested 
$10.00 extra. 


Challenger (Bogan Built) CC-18, 
Amplifier, Input for 1 mike, 1 phono. Reg- 


18 Watt 


ular $63.75 list. Net $37.50. 
Model CC-30, 30 Watt. 2 Mike 
$80.00 list. Net $47.00. 

Model CC-618, 6V DC, 110 AC, 18 Watts. 
1 Mike, 1 phono input. List $128.00. 
Net $75.30. 

12” Walnut Wall Baffles. Net $4.95 Each. 
For PM Speaker see elsewhere on page. 
University 25 Watt drive and PH horn. 
List $54.00. Net $31.72. 

Write for Bogan Challenger and University 
laboratory circular, 


K.C. Send 25% with 
With parcel 


inputs. 


OUTPUT TRANSFORMER 

HIGH FIDELITY 

20—20,000 C.P.S. 
SCOOP PRICE 


$695 EACH 


6600 OHMS PLATE TO PLATE 


Why pay $20.00 or $30.00 for an 
output? Supreme quality and high 
fidelity output transformer. De- 
signed to match push-pull plates 
(2—6L6, 2—6V6, or 2—6AQ5) class 
AB, to 4-8-15-250 and 500 ohm; 
with 10% feedback winding. 
Housed in a compound filled case: 
3Ygx41fx3”. Actual net weight, 

6 lbs. If you want the best qual- 

ity from your audio system, order 
this transformer. Response essential- 
ly flat from 20 to 20,000 cycles. We 
have tried several high fidelity out- 
puts in our lab and find this to be 
the best value. Even though your am- 
plifier only puts out 10 or 15 watts, 
this 34 watt job is what you should 


have. Connecting instructions are fur- 
nished. Stock No, A-403, shipping weight 
Silbs- Net wprices 35 one et breton oe $6.95 


10 Watt High Fidelity Output similar to 
above A-403, only for push-pull 50L6 
tubes (4000 ohm plate to plate) to 3.2 or 
8 ohm voice coil. A high fidelity amplifier 
diagram furnished for your convenience. 
Stock No. H-201. Weight 3 lbs. Net $3.95 


CONSOLE 


BASS REFLEX 
SPEAKER BAFFLE 


$24.95 


6 Cubic Foot Utility Base 
Reflex Speaker Baffle. Size 
32x22x16. Heavy construc- 
tion with curved pleasing 
lines. Celotex lining assures non-rattle re- 
production. Finish is an attractive brown 
wrinkle paint. Chrome front trim. Spec- 
ify when ordering whether for use with a 
12”o0r 15” speaker. Weight 40 Ibs. This 
is an ideal baffie for our deluxe Coaxial 
model CN-13X. Baffle Stock No. NA-12. 
Net $24.95. CN-13X_ 12” Coaxial PM 
Speaker and NA-12 Baffle both for $34.95. 
You will be pleased with the fine tone of 
this combination. 


12” P.M. FOR UTILITY USE 
5 P.M. SPEAKERS ONLY $22.50 


Nationally known 12” 6.8 oz. 
Alnico V PM with 1” 8 ohm 
voice coil. Will take 15 watts. 
Grey finish. Our leading 12” 


Rg seas eas 


speaker. 

Stock No. CH-12. Net $4.95. 
OR ee onan c $22.50 

12” 12 Oz. Mag. Will Take 20 
atte ci aiste este eee $8.95 


Super heavy duty 12”) 121% 
oz. Alnico V magnet PM with 114” with 
8 ohm voice coil. This speaker is equal 


0 oz. of old type magnet. Will take 
SS oo at peak. Stock No. CHS SEF Ob 


CWO LOB) vate iece cs fetateue sr erena aos ors enero 


McGEE HAS THE SPEAKERS 


Following speakers listed are latest produc- 
tion No-Factory throwouts made by the 
largest factory wha furnish the original 
equipment to America’s biggest Radio Fac- 


tory. Every speaker guaranteed. 

uf Yom 1 Oz. Alnico 5 Magnet...... $0.99 
4” PM 1 Oz, Alnico 5 Magnet...... -99 
4” PM 114 Oz. Alnico 5 Magnet.... 1.19 
5” PM 1 Oz. Almico 5.Magnet...... Ape 


5” PM 11% Oz, Alnico 5 Magnet.... 
8” pM 11% Oz. Aln. 5 Mag., Square 1.49 
6” PM 2.15 Oz, Aln. 5 Mag. Square 1.98 
6” PM 3.16 Oz, Aln. 5 Mag., Square 2.49 
612" PM 1.5 Oz. Aln. 5 Mag., Round 1.69 
4x6” PM 1.5 Oz. Alnico 5 Magnet.. 
10” PM 4.64 Oz. Mag...-..-- ee 


Hot Buys In PM's—With Trans. 
4” PM i Oz. Aln. 5 2500 Ohm Trans.$1.49 
4” PM 1 Oz. Aln, 5 10M Ohm Trans. 1.49 
5” PM 1 Oz. Aln. 5 2500 Ohm Trans. 1.69 
5” PM 1 Oz. Aln. 5 10M Ohm Trans. 1.69 
512” PM 1 Oz. Aln. 5 2500 Ohm 


Tran. s 1s « o-swa ato. oles" ee! aha nie wm ceNeie -89 
6” PM 1.5 Oz. Aln. 5 7000 Ohm 
TPANSS ioe eis 61s hob ete ¥ cetera s, osielels 1.99 
6” PM 1.5 Oz. Aln, 5 2500 Ohm 
TPATISS helelpt a aiele.00 3) 8 jo letal an scaleladels 1.99 
6” PM 2.15 Oz, Aln. 5 7000 Ohm 
Trans, ..+--e+ aks ee earn ee 49 
6” PM 3.16 Oz. n. ins 


Trans. 


Hot Buys In Field Spkrs. With Trans 
5” 450 Ohm with 2500 Ohm Trans. .$1.98 
5” 450 Ohm with 7000 Ohm Trans.. 1.98 
6” 1500 Ohm with 7000 Ohm Trans. 2.29 
8” 450 Ohm with 7000 Ohm Trans. . 


8” 1000 Ohm, Less Trans. ........ 2.49 
10” 1000 Ohm, Less Trans. ......- 3.98 
12” 450 Ohm RCA, Less Trans... 4.98 


12” 1000 Ohm Magnavox, Less Trns. 4.98 


Famous Magnavox Speakers 
6” Auto Speaker—4 Ohm.......... $2.49 


7” Auto Speaker—4 Ohm. 2.98 
8” Auto Speaker—4 Ohm. 2.98 
5” 8 Oz. Alnico 3 PM... 1.79 
8” 12 Oz. Alnico 3 PM..... 2.98 
10” 21 Oz. Alnico 3 PM.... .. 4.98 
12%"21 OZ, Alnico . SuPMe os os. 65 62s 5.98 


Save Up To 50% On Cinauda- 
graph Field Coil Speakers 


Regular Dealers Stock of field type_Cin- 
audagraph Replacement speakers. Brand 
new, individually cartoned. Don’t pass up 
this value. 


3” 450 Ohm Field Cinaudagraph....$1.79 
4” 4 Ohm Field (Auto) Cinaudagraph 1.79 
4” 450 Ohm Field Cinaudagraph.... 1.79 
5” 4 Ohm Field (Auto) Cinaudagraph 1.79 
6” 450 Ohm Field Cinaudagraph.... 1.99 
6” 1000 Ohm Field Cinaudagraph... 1.99 

”“ 1000 Ohm Field Cinaudagraph... 2.49 
MAGNAVOX UTAH 
6”> Square? 4 ORM. . oc. sete wes $1.49 
61/4." Round 4 OHM ......+-++++s. 1.49 
6x9” Auto Speaker 4 OHM........+- 1.98 
7” Motola-Phileo ........+--+-++e06 2.49 
8” Motola-Philco ....... oa 2.49 


HEAVY DUTY AUTO P.M.s 


Heavy duty PM speakers with 34 inch voice 
coils and 3.16 oz. Alnico V magnet. Made 
by a top flight manufacturer this year for 
auto radio replacements. 


6 inch 3.16 oz. Alnico V.P.M......- $2.49 
6x9 inch 3.16 oz. Alnico V.P.M..... 2.98 
7 inch 3.16 oz. Alnico V.P.M.......- 2.98 
8 inch 3.16 oz. Alnico V.P.M......+- 2.98 


NOW AT OUR NEW AND LARGER QUARTERS 
1422 GRAND AVE., KANSAS CITY, MISSOURI 
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TWIN-TILT PICKUP CARTRIDGE 

The “Twiit”—a new phono pickup 
cartridge for all three speeds—is an- 
nounced by Electro-Voice, Inc., Bu- 
chanan, Michigan. This single car- 
tridge, with a single “Twin-Tip” re- 
placeable needle, plays 78, 45 and 33% 
r.p.m. records without weight change 


and with a tracking pressure of only 
six grams on either needle-tip. 

The twin-tilt cartridge mounts easi- 
ly in any standard pickup arm—with 
no more adjustment required than re- 


ducing the needle pressure. Special 
silicone moistureproofing gives the 
crystal cartridge twenty times greater 
protection against humidity. 

This cartridge is available in ‘“Tor- 
que-Drive” crystal and variable “Mag- 
netic” types, with replaceable twin- 
tip .001 sapphire and .003 osmium nee- 
dles. The dimensions are 1144” wide and 
%” high, including tilt control lever. 
Length is 114”. 


MAGNETIC TAPE ERASER 

The Accessories Division of the Am- 
plifier Corp. of America, 398-2 Broad- 
way, New York 13, New York, is pro- 
ducing a new design called the “Mag- 
nerasor,” which provides complete and 
instantaneous erasure of recorded 
reels of magnetic tape, without run- 
ning the tape past the erase head. It 
will also effectively demagnetize erase 
and record playback heads when held 
in close proximity. 

Measuring 4% inches in diameter 
by 2 inches in height and weighing 2 
pounds, the ‘““Magnerasor” removes. all 
normal and overloaded signal from all 


types of recorded tape, with either 
plastic or paper base, and lowers the 
residual noise level as much as three 
to six db. below that of new, unused 
tape. The erase function is accom- 
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For additional information on any of the items described herein, readers 


are asked to write direct to the manufacturer. 


By mentioning RADIO & 


TELEVISION NEWS, the page, and the issue number, delay will be avoided. 


plished by placing it on the reel of 
magnetic tape and moving it around 
the circumference. 

The housing, of turned aluminum, 
has a finger-fit handle, and the mo- 
mentary control, push button ‘on-off’ 
safety switch prevents the possibility 
of a.c. current being applied when the 
instrument is not in use. It operates 
on a line voltage of 100/130 volts and 
25/60 cycles. 

TEMPERATURE COMPENSATED RELAY 

A relay. recently developed by 
Sigma Instruments, Inc., 45 Ceylon 
Street, Boston, Massachusetts, will 
give operation at constant voltage re- 
gardless of temperature, or at decreas- 
ing voltage with increasing tempera- 
ture, according to the manufacturer. 

Using a bimetal spring, this tem- 
perature compensated relay was de- 
veloped for battery charge control 
where operating voltage must de- 
crease with rising temperature. With 
25 milliwatts operating power, volt- 
age settings are stable to one per- 
cent, and windings are available for 
all common charging voltages. 

This same construction also makes 


BIMETAL SPRING 


available a new relay type giving op- 
eration at essentially constant voltage 
from —50° centigrade to + 85° centi- 
grade. Adjustments are offered for 
voltages from .01 v. up, at sensitivities 
of 5 to 25 milliwatts. 


TUBULAR TWIN LEAD 
Under the catalogue number 14-271, 
American Phenolic Corporation, 1840 
S. 54th Ave., Chicago 50, IIl., intro- 
duces a new twin lead for television 
and FM antenna lead-in applications. 
The tubular shape of the 300-ohm 
Amphenol product provides security 
against deterioration caused in most 
cases of flat twin lead by collection of 
moisture or moisture and dirt on the 
polyethylene insulation. The tubular 
shape was designed to hold this mois- 
ture or dirt outside the concentrated 
field between the conductors. It also 
provides lower wind resistance than 
do some other types, and greater 

strength. ; 
The conductors in the new twin lead 


are seven strands of #28 copper wire; 
the outside diameter is approximately 
6”. Any conventional coaxial cable 
type insulator may be used to support 


it. The weatherproof features should 
make it very desirable for transmis- 
sion line in cities where smoke is 
heavy, or along the seacoast where 
salt-bearing fogs are a problem. 


MINIATURE MICROPHONE 
Altec Service Corporation, 161 Sixth 


~ Avenue, New York 13, N. Y., is the 


manufacturer of a new miniature mi- 
crophone smaller than a stack of six 
dimes. The mike when in use is 
mounted on what resembles a conduc- 
tor’s baton. 

This small, omnidirectional micro- 
phone, because of its inconspicuous- 
ness, was used exclusively in the an- 
nual presentation of awards by the 
Academy of Motion Picture Arts and 
Sciences last March 24. Throughout 
the ceremonies, the speakers were 
completely visible during the talks, 
and for newsreel sound and nation- 
wide broadcasting. 


VIBRATIONPROOF CONNECTORS 

Radio shielding, pressurizing, and 
moistureproofing are new features of 
the Vibrationproof series of AN-type 
connectors, which have been complete- 
ly redesigned by the manufacturer, 


Cannon Electric Development Co., 
3209 Humboldt St., Los Angeles 31, 
Calif. 

The shell material is aluminum al- 
loy with Dural coupling nuts; low mil- 
livolt drop contacts are copper alloy, 
silver plated. The series has been 
tested in actual aircraft operation, 
and radio shielding is accomplished 
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M 0 N E Y B A C K a U A R A N T E E — We believe units offered for sale by mail order should be sold 
only on a “Money-Back-If-Not-Satisfied” basis. We carefully check the design, calibration and value 
of all items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or 
refund. You, the customer, are the sole judge as to value of the item or items you have purchased. 
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THE NEW MODEL 247 


TUBE T 


SA aOR ERE RR, 7 


Model 247 comes complete with new speed- 
read chart. Comes housed in handsome hand- 
rubbed oak cabinet sloped for bench use. A 
slip-on portab!e hinged cover is indicated for 


outside use. Size: 1034x834” $ 
pA CUT Se 2930 


NET 


ESTER 


Check octals, loctals, bantam jr. 
peanuts, television miniatures, magic 
eye, hearing aids, thyratrons, the 
new type H.F. miniatures, etc. 


Features: 

e@ A newly designed element selec- 
tor switch reduces the possibility 
of obsolescence to an absolute 
minimum. 

@ When checking Diode, Triode 
and Pentode sections of multi- 
purpose tubes, sections can be 
tested individually. A special 
isolating circuit allows each sec- 
tion to be tested as if it were in 
a separate envelope. 

@ The Model 247 provides a super- 
sensitive method of checking for 
shorts and leakages up to 5 Meg- 
ohms between any and all of the 
terminals. 

@ One of the most important im- 
provements, we believe, is the 
fact that the 4-position fast-ac- 
tion snap switches are all num- 
bered in exact accordance with 
the standard R.M.A. numbering 
system. Thus, if the element 
terminating in pin No. 7 of a 
tube is under test, button No. 7 
is used for that test. 


THE NEW MODEL 670 


SUPER METER 


D. 
15 
15 


10 


Oo! 


to 


ca 


SUPER METER. 
VOLT-OHM-MILLIAMMETER plus 
CAPACITY REACTANCE, INDUC- 
TANCE and DECIBEL MEASURE- 


A Combination 


ENTS. 

C. VOLTS: 0 to 7.5/15/75/150/750/ 
00/7500. A.C. VOLTS: 0 to 15/30/ 
0/300/1500/3000 Volts. OUTPUT 


ere ae 0 to 15/30/150/300/1500/3000. 
0 to 1.5 Amps. RESISTANCE: 0 to 500/ 


C. CURRENT: 0 to 1.5/15/150 ma.; 


0,000 ohms, 0 to 10 Megohms. CA- 


PACITY: .001 to .2 Mfd.. .1 to 4 Mfd. 
(Quality test for electrolytics.) REACT- 
ANCE: 700 to 27,000 


Ohms; 13,000 


ims to 3 Megohkins. 


INDUCTANCE: 1.75 to 70 Henries; 35 


8,000 Henries. 


DECIBELS: —10 to +18, +10 to +38, 
+30 to +58. 

The model 670 comes housed in a rug- 
ged, crackle-finished steel 


leads and operating in- 
structions. 
7," x 3”. 


NET 


binet complete with test $9 40 


Size 542” x 


The Model S-35—a POWERFUL 


REFLEX PROJECTOR 


COMPLETE WITH WESTERN ELECTRIC 


BUILT-IN DR 


CONSERVATIVELY RATED AT 
HANDLE UP to 55 WATTS 


IVER UNIT 


35 WATTS—WILL EASILY 
WITHOUT BLASTING 


Heavy gauge aluminum in the main trumpet section completely eliminates 
blasting and blaring. New plastic diaphragm overcomes the resonant 
peaks of the old type; also it is absolutely impervious to atmospheric 


changes whereas the old type was 
subject to atmospheric corrosion. 
Complete unit unconditionally 
guaranteed for one year. 


Specifications: 


POWER (CONSERVATIVE) — 35 
WATTS; AIR COLUMN—3!, FT.; 
DISPERSION—80°; POWER (PEAK) 
—55 WATTS; BELL DIAMETER— 
15”; IMPEDANCE—8 ohms; FRE- 
QUENCY RANGE—130 to 5000 
C.P.S.; PROJECTION—'2 mile; FIN- 
ISH — Attractive two 
tone crystalline. aS 

Model S-35 Comes 50 
Complete with Built-in 

Driver Unit. ONLY... NET 


This model also 
available in Kit 
Form. All parts as- 
sembled ready for 


wiring. Order 
Model CA-1I2 


a $21.95 


SEE and HEAR 
_ the Signal with the 


SIGNAL TRACER 


@ Comparative intensity 
of the signal is read di- 
rectly on the meter— 
Quality of the signal is 
heard in the speaker. 

@ Simple to operate. Only 
one connecting cable-— 
No tuning controls. 

@ Highly sensitive—Uses 


an improved vacuum-tube voltmeter circuit. 

e@ Tube and resistor capacity network are built 
into the detector probe. 

e Built-in high gain amplifier—Alnico V speak- 


® Completely portable—Weighs 8 pounds—meas- 
ures 514” x 61%4” x 9”. 

Complete with self-contained bat- 

teries and instructions........... 
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The New Model 770—An Accurate Pocket-Size 


VOLT-OHM MILLIAMMETER 


150/750/1500 volts 
4 D.C. C 


(Sensitivity: 1000 ohms per volt) 

Features: 

Compact measures 3%” x 5%” x 2%”. 
Uses latest design 2% accurate 1 Mil. 
D’Arsonval type meter. Same zero ad- 
justment holds for both resistance ranges. 
It is not necessary to readjust when 
switching from one resistance range to 
another. This is an important time-sav- 
ing feature never before included in a 
V.O.M. in this price range. Housed in 
round-cornered, molded case. Beautiful 
black etched panel. Depressed letters 
filled with permanent white, insures long 
life even with constant use. 
Specifications: 6 A.C. VOLTAGE RANGES: 


0-15/30/150/300/15000/3000 volts. 

6 D.C. VOLTAGE RANGES: 0-736/15/75/ 
URRENT RANGES: 0-116/15/150 

Ma. 0-1% Amps 


2 RESISTANCE RANGES: 0-500 ohms. 0-1 
Megohm. 

The Model 770 comes com- 

plete with self-contained bat- 90 
teries, test leads and all op- 

erating instructions. NET 


The Model 8&&—A COMBINATION 


SIGNAL GENERATOR 


AND 


SIGNAL TRACER 


Signal Generator Specifications: 


*Frequency Range: 150 Kilo- 
cycles to 50 Megacycles. *The 
R.F. Signal Frequency is kept 
completely constant at all out- 
put levels. *Modulation is ac- 
complished by Grid-blocking ac- 
tion which is equally effective 
for alignment of amplitude and 
frequency modulation as well as 
for television receivers. *R.F. ob- 
tainable separately or modu- 
lated by the Audio Frequency. 


Signal Tracer Specifications: 
*Uses the new Sylvania 1N34 Ger- 
manium crystal Diode which com- 
bined with a resistance-capacity net- 
work provides a frequency range of 300 
cycles to 50 Megacycles. 

The Model 88 comes $ 85 
complete with all test 

leads and operating in- NET 
structions. ONLY..... 


20% DEPOSIT REQUIRED ON ALL C.0.D. ORDERS 


GENERAL ELECTRONIC DISTRIBUTING CO. 


1949 


DEPT. RN-6, 98 PARK PLACE, 
NEW YORK 7, N. Y. 
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CHOOSE FROM 105 
DIFFERENT MODELS 


Whatever your speaker problem, you'll find the answer in a Cinauda- 


THERE’S A 


CINAUDAGRAPH SPEAKER 


FOR EVERY PURPOSE 


graph Speaker. From two-inch midgets to 15-inch giants, Cinaudagraph 


Speakers give better performance and longer life. 


CINAUDAGRAPH'S newest series includes heavy duty 12-inch and 15- 
inch PM speakers, with two-inch voice coils and 25-ounce Alnico 5 magnets. 
They are top performers, the result of Cinaudagraph’s precision engineering, 
manufacture and inspection. To be sure you get the best of quality speakers, 


always specify CINAUDAGRAPH. 


You can become a Radio and 
Television Technician now! 


A million new jobs—almost 4,000 a 
week—will be created in the television 
industry during the next five years ac- 
cording to estimates of industry lead- 
ers. 
Now you can get complete practical, 
technical training in the MSOE labora- 
tories. 
This special course Prepares you for 
any of the following careers: 
Television Serv- Broadcast Radio- 
iceman Operator 
Police, Taxi-Cab 
and Railroad 
Transmitter 


BUILD YOUR CAREER 
ININIVYL THOINHOIL 


Radio Serviceman 
Radio and Tele- 

vision Retailer 
Supervisor in Ra- 


@ Electrical En- 
TECHNICIAN gineering 
to 2 Years Bachelor of 

@ Electrotechnics Science De- 
@ Radio and gree 

Television Major in Elec- 
@ Electronics tronics or 
@ Refrigeration Power 


wr MILWAUKEE eer 


§cnaat of ENGINEERIN(s 


Founded in 1903 
Oscar Werwath 


@ Heating 


Operator 
Sic: and, Tele- Police, Taxi-Cab 
ision Assem- ‘ 
had bly and Railroad “ 
™~ Radio and Tele- Receiver Serv- _— 
- vision Tester iceman 
~/ mi 
a OTHER COURSES AVAILABLE OQ 
* SERVICE Heating and As 
6 to 12 Months Air Condi- > 
o @ Electricity tioning 
aw @ Welding PRO SSIONAL am 
a @ Refrigeration, 3 Years - 
~ 
o m 


| MILWAUKEE SCHOOL OF ENGINEERING, | 
4 roadway and.E, State, Milwaukee, Wis. 
| Nae Dept. RN-649 


Without obligation send me free booklet ‘‘Career 
Building’’ and more details on course in Radio | 
and Television OF... .eecee rece ancccaee course, 


| Name ...ccveccecesssesessreres ASO s sos 


| AGdGreSS ..cccceverereesererstesseserevesee | 
City .-ceceeeeeserecceseeers Statee. esis sa ate 


te 
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World’s Finest, Most 
Complete Line 
i DIVISION OF AIREON MFG. CORP. 

SALES OFFICE and FACTORY 140! FAIRFAX TRAFFICWAY KANSAS CITY, KANSAS 


CANADIAN OFFICE: Charles W. Pointon, Queen at Bay Stf., Toronto, Ont. 
EXPORT OFFICE: 13 E. 40th St., New York, N. Y. CABLE ARLAB 


FREE 


Illustrated Cinauda- 
graph Catalog. WRITE 
TO: Dept. 150Q, 
CINAUDAGRAPH 
SPEAKERS, 1401 Fair- 
fax Trafficway, Kan- 
sas City, Kansas 


SHOOTS TROUBLE 
FASTER! site 


MONEY FOR YOU 
ON JOB OR AT 
SERVICE BENCH! 


PRICE 


$9.95 


at distributor « 
or postpaid, 
direct. Sorry, ; 
no C.0.D.’s, 
Ohioans add , 
3% State 
Sales Tax 


ignaletie 


MULTI-FREQUENCY GENERATOR 


In radio service work, time means money. Locate 
trouble faster, handle a much greater volume of work 
with the SIGNALETTE. As a trouble shooting tool, 
SIGNALETTE has no equal. Merely plug in any 
110 V. AC-DC line, start at speaker end of circuit 
and trace back, stage by stage, listening in set’s 
speaker. Generates RF, 1F and AUDIO Frequencies, 
2500 cycles to 20 Megacycles. Also used for Checks 
on ca ea Ne Gain, Peaking, Shielding, Tube test- 
ing. t. 13 oz. Fits pocket or tool kit. See at your 
dist. or order direct. 


e 
CZ, J Instrument 
SPPaT' Laboratory, Inc. 
DEPT. N, 1125 BANK STREET 
CINCINNATI 14, OHIO 


QUALIFIED JOBBERS WRITE, WIRE 
FOR DETAILS. 


by sphere and cone joints made in ac- 
cordance with Navy Bulletin RE49A- 
501A. For insulating material, a new 
synthetic resilient material with high 
dielectric has been adopted that will 
function satisfactorily at —70 degees 
(F.) up to +390 degrees (F.). 

For the time being, the new series 
will carry the prefix of an AN shell 
(such as 08 or.06) with the letters 
“AF” for a complete number, making 
the identification O8AF; when “AN 
Board” approval is granted, “AN” is 
expected to be added, as “ANO8AF.” 


45 R.P.M. RECORD CHANGERS 
One of the major producers of the 
new 45 r.p.m. record changers, Cres- 
cent Industries, Inc., 4140 W. Belmont, 
Chicago, Illinois, 


is now turning out 


the new 45 r.p.m. changers in quan- 
tity for manufacturers and soon hopes 
to make them available to distribu- 
tors. 3 

The company has stepped up its ac- 
tivity greatly in order to satisfy as 
much as possible of the demand for 
the new RCA development, and the 
record changers will be distributed 
through authorized Crescent distribu- 
tors on a national basis. 


SOLDERING PLIERS 

The electric soldering pliers recent- 
ly placed on the market by the Dwi'st 
Manufacturing Company, 11110 Cump- 
ston Street, North Hollywood, Cali- 
fornia, employ a current-resistance 
principle introducing a faster: and 
more positive method of soldering. 

They are designed for wiring and 
soldering and are especially adaptable 
to compact assemblies. The wires or 
parts to be soldered are held by the 
pliers, and the foot switch is depressed 
for an instant, heating the wires or 
part sufficiently to melt the solder. 
The current-resistance principle em-_ 


1 


ployed heats the work only at the 
point of contact, and the instantane- 
ous heat requires no tinning, heat ele- 
ments, or tips; the pliers are always 
cool. 

These pliers do the combined work 
of standard pliers plus a soldering 

(Continued on page 125) 
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Surplus CLEARANCE Sale! 


DYNAMOTOR D-2 


D-2 Converts to 110 V AC in ten 
minutes, diagram included, con- 


RM-29 


tains integral gear box having 


four 14" drive shafts turning si- 
multaneously at the 


speeds: 


4000 RPM—Grinders, 
flexible shaft tools, ete. 
150 RPM—Wrapping 
rods, slow speed tools. 
25 RPM—Devy. tray rocker a 
: photo darkroom. 
5 RPM—Turning barbecue spits. Adv. Disp. Beams. A 
Thousand Other Uses Around the Work Shop. 


DYNAMOTOR D-1 


D-1 Converts to 110 V AC in ten minutes, diagram in- 


following 
buffers, 


fishing 


5" 


pact £ 


OT fee ONLY 


lent condition. 


cluded, has shaft with squirrel cage blower, also gear re- 


ducer with 2 shafts and pulleys at the other end. 1001 uses. 


ae Beat pt ee ee BOx 
ith two red jewel pilot light 
Each 29¢ 


assemblies. It’s a steal! 
HEADSETS! 
HS-23 High Impedance, HS-33 Low Impedance, 
Army Air Force Type. cord and plug. 
H8-30 Low New $1.59 Used 98e 
MIKE ADAPTER 
M-299 for SCR-522 permits use of carbon mike 


in place of magnetic. pe Rie $2 50 


BC-733 D 

A 10-tube superhet receiver for lateral blind 
landing guidance (CAA type certificate) TC- 
1045. Excellent condition 108-110 MC. Tube 
complement: 1—128Q7; 2—12SR7; 1—12A6; 
1—12AH7GT; 2—12S8SG7; 3—717A—tubes alone 
worth more than this low price. 

SCHEMATIC FURNISHED Each $5.95 

AN/CRW—2 V.H.F. RECEIVER 

6 tubes: 3—68L7, 1—6SN7, 1—6SG7, 1—6J5. 
Dynamotor, plug-in coils and sensitive relays. 
This was one of the Army’s “Secret” V.H.F. 
remote control receivers. Operating at about 
110 MC. A thousand and one uses. 

Like new in a metal case. Each $5. 95 
COMPLETE BEAM ROTATOR ASSEMBLY 
LP-21A AND 1-82A 
A large 5” indicator 1-82A, and an LP-21 loop 
(removed from aircraft). A complete per- 
fect beam rotator system with indicator. Loop 


is low impedance—contains $7 9 5 
e 


selsyn transmitter, etc. 
Loop alone....$5.95 Indicator alone... .$4.25 


= WAFER eee 

10 assorted, rotary, gang. Remov 

from equipment. ALL 10 for $1 00 
LIP MIKE & CORD SET 


MC-419 lip mike with cord CD-318 or CD-508, 
with PL-68, JK-48 and switch. 
New $1 59 


ae phys ane ey 
Approx. 4 t. assorted gauges and col- 
ors—about 2 to 4 ft. length. 98c 
CORD CD-605 OR 604 
A two foot cord with a PL-55 plug; with low 
to high impedance transformer for 
your beadset. Will match HS-30 39c 
CORD 307 7 
A six foot head set extension cord with PL-55 
plug on one end and a jack on the 
other. NEW 5 9 Cc 
ANTENNA LOADING UNIT 
MC 432 contains 2 pole, 5 position rotary switch 
with silver ceramic variable condensers, and coils 
for matching VHF transmitter to AN 109 an- 
parts. New Each 
a 1h da lptag owicH 
-P.D.T. luminous ti at handle. 
: $1.00 
en pee portables, 
8.P.D.T. designed for portables, 
ete. 10 for $1 .0O 
AUTOMATIC RECORD CHANGER 
art-Warner Strobosonic. 
Each only $ 1 2 95 
6’ PM SPEAKER 
magnet. Each $1. 95 


tenna with 50 ohm line. Useful 
$1.39 
NEW. 4 for 
Play 10" or 12” records. Special purchase Stew- 
Beautiful new stock. Alnico 


TRACEOMETER HICKOK 
Ideal for the radio service man. Design for accu- 
rate general testing. Good condition. 


Voltage measure, tracing, ete. Ea. $7 9. 9 5 


_ RELAYS 
24 v.{SES.T. 


D.P.8.T. 160 ohms 4 for $1400 


BC 456. 


MODULATOR UNIT 
Each $2. 95 
ANTENNA RELAY UNIT 
BC 442 010 RF Amp. Meter, change-over unit 
for use with Command Set Trans- 
mitter. Brand New Each $ 1 9 5 
BC-433G 
15-tube superhet radio compass receiver 200 to 
SL RAE ds ee Like new. Similar 
to) : 
Schematics furnished Only $24.9 5 
= bah obi At abd 
emergency transmitter ba Ron 
kit, generator. case, etc. ~ D1 y XS 95 
PESEN SS COMMAND aexe 
'-454—Receiver 
3-6 M.C. Used. Good condition. $7.9 5 
iets Fe a8 Maen tied AB Is 
-5. . Can be converted to 80 
meters with slight modification. Ea. $9.95 
BC 458 TRANSMITTER. 
5-7 MC. Command Set $9.95 
PULSE AND SWEEP 
GENERATOR. Each $72.95 
epi ACE ORY, omen 
‘ole 3 position single deck wafer 
switch. ach 39c¢ 
TU 10B 
Tuning unit for BC-375. .. a terrific parts value 
with a metal case. Brand New. See page 24 Nov. 
ie Craft Ss peering to 10 meter final. 
ithout case. $2. 
Only $2 95 
TUBES 
.3 for $1.10 5BP1 Scope tubes @ $2.50 
49 5BP4 Scope tubes @ 3.45 
@ .49 352Z5 @_ .59 


1625. . 
iV 


Beacon Receiver 200 to 400 K.C.’s 28V plate and 
Blament: Hecily ponyered a brbsteast band by 
adjusting of slug and tune aps 

i $7.45 


T-17 D ae 
The desirable single button carbon mike. With 
Bers ue parey to talk switch, 4’ cord and 
-68 plug, mike cover. 
Features non-echo effect. New $2 49 

FILAMENT TRANSFORMERS 

Fully shielded Pri. 100 V. See. (#1 winding 10.2 V 
@ 5A. C. T,: #2 winding 10.2 V @ 10 A. C. T.) 
Seater winding oe ar ie roast in series to 

supply 2 . with a line Voltage 
of 115 Volts—60 Cye. New Each SGed 5 

30 FT. CABLE 

CO-213 7 Conductor cable with outside 

shicld-Lenath of.30 tt 98c 
DM-53A DYNAMOTOR 
24V. in., 220V—80 M.A. out. USED 
Good condition. 98c 
MICRO SWITCH 
Control box with long leaf type 8.P. pdt thy 
normally open switch. w 39 Cc 


SPECIAL LOW PRICE EACH. 


PORTABLE 


FIELD TELEPHONE 


An ideal portable field tele- 
phone. Complete in a rugged steel 
ease for years of wear. 
circuit and TS-13 handset. No 
leather case to deteriorate. Com- 
x6”x9"—also used as re- 
mote eas on SCR-284. Simple 
two wire operation. 15 miles dis- 
tance and upwards. Can be used 
for television installation, inter- 
com system, construction com- 
panies outside and inside work, 
ete. Light weight, 13 lbs. 


Ringer 


Excel- 
$9.95 2 tor $18.95 


INVERTERS 
PE 109 
12V input for dors Be ae 
115V. 400 cyc. output. Use oO 
condition. $ 2 9 ° 9 5 
PE 218 
Input 25-28 VDC—92 amp. output 115 V. 350- 


500 eyeles. 1500 Volt amp. Used, $1 9 95 
e 
PE 206 


Good Condition. 
Input 28 baer amps. Output 80 V. 800 
cles, 500 Volt amps. 
Us $8.95 
MAST SECTION 


Used. 
MS-51 Mast section. New 50c 


PLUGS and CONNECTORS 


YOUR CHOICE for only 49 Cc 


each 


PLQ-167, PL-172 
For the BC-348 PLQ-103 
For the BC-733 Q-254 
For 269-F Radio Compass Inverter, PL-3108-22-45 
For the SCR-274-N 

...PL-147, 148, 151, 152, 153, 154A, 156, 258 
For the BC-375 PL-59—PL-61—PL-64 
For the ART-13 ; 
For the ARC-1 U-15U, U-16U 
MC-203A coupling Coax Fittings— 

PL-259A (83-1SP)-UG-21U-UG-22U 


- M-359 U-11/U 
AN-3108-28-19P 
AN-3108-12S ea meas Male and 
AN-3100-128-33 Female 
4 PL-62 


PL-63 
SO-86 


PL-56 
6 VOLT MOTOR 


A real beauty, removed from aircraft. 
Type used for auto fan. Each 9 8c 


BC-1066-A 
IDEAL V.H.F. RECEIVER FOR THE HAM! 
This battery operated set is contained in a beauti- 
ful black telephone finished wooden cabinet 8”x 
8"x14”: 1-1D8GT Tube; 2-UT-237 Acorn tubes; 
2 large airplane knobs, switches, variable con- 
densers. This set can be converted to an ideal 


2-meter transceiver for es $ 1 oO. 95 


use. 

RADIO CONTROL BOX BC-450 
Used for remote tuning and operation of com- 
mand receivers. Has three independent units in 
one, each consisting of dial crank, volume con- 
trol, C.W. Phone switch, female power connector 


and phone jack. Used—excellent 
condition. Each $2 ° 9 5 


INTERPHONE CONTROL BOX BC-606 


Contains volume Sonie ol ice and phone jacks, 
switch, metal case, valuable parts. 
, 59¢ 


For the SCR-522 


CONTROL BOX 
Useful parts—2 8.P.8.T. toggle switches, 
wafer switch and knob, Sockets, Jack. 59c 


BC-312 DIAL KNOB ASSEMBLY 25c¢ each 


MINIMUM ORDER $2.00. ALL PRICES FOB CHICAGO. 20% Deposit a on he COD orders. Price subject to change without notice. 


NESCORP ELECTR ONICS bivision of NATIONAL EQUIPMENT & SUPPLY CO., INC. 


2635 W. Grand Ave., Dept. R 
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Phone EVerglade 4-5870 


Chicago 12, Illinois 
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THESE | DISPLAYS 
IN| FOUR HUNDRED 
'RADIO PARTS 
ISTORES 
Wy 


...from coast to coast, and also Hono- 
lulu and Anchorage, Alaska, making it 
easy for you to pick out the “XL” for 
your microphone and radio equipment, 

The XL Series is growing in popular- 
ity wherever quality radio equipment 
is used. Prices are reasonable. 

Among the four hundred radio parts 
firms where you may buy “XL” fittings 
are the following: Valley Radio, Apple- 
ton, Wisconsin; Morrison’s Radio Sup- 
ply, Ashtabula, Ohio; York Radio, York, 
Pennsylvania; Electra Dist. Co., Nash- 
ville, Tennessee; Montague Radio, Beau- 
mont, Texas; Prestwood Electronics, 
Augusta, Georgia; Orem Distributing 
Company, Saginaw, Michigan. 


NEW XL-4 INSERT 


4 Face 
10-amp. View 
contacts Pin Side 


Shown in the new XL4-249 
— latest edition of the 
four-page XL Bulletin 
which lists prices of 
the XL-3 types as well 
as the XL-4. The New 
CEDR-9 will be sent 
with the XL, if you 
prefer, so that you 
may pick out the 
radio parts store 
nearest you carry- 
ing not only XL 
plugs but other 
Cannon Electric 
fittings. 


Address 


Department F-228. | SINC HisI6 


we 
CANNON 
ELECTRIC 


| 
| 
+ 


Division of Cannon Manufacturing Corp. 


3209 HUMBOLDT ST., LOS ANGELES 31, CALIF. 


IN CANADA & BRITISH EMPIRE: 
CANNON ELECTRIC CO., LTD., TORONTO 13, ONT. 


WORLD EXPORT (Excepting British Empire): 
FRAZAR & HANSEN, 301 CLAY ST., SAN FRANCISCO 


sO 


This Association is a patriotic non- 
profit organization, with chapters in most 
of the larger cities, dedicated to develop- 
ing and maintaining efficient personnel, 
commissioned, enlisted, civilian, for the 
supply (including design and develop- 
ment), installation, maintenance and op- 
eration of communications and electronic 
equipment for Army, Navy and Air Force 
and their supporting civilian activities. It 
publishes a magazine “SIGNALS” at its 
national headquarters in Washington. 
Every American interested in any way 
in communications is eligible and invited 
to join. Further details may be obtained 
by addressing the secretary at 1624 Eye 
St. N.W., Washington 6, D. C. 


AFCA Third Annual Meeting 


The third annual meeting of the 
Armed Forces Communications Asso- 
ciation was held under Navy sponsor- 
ship at Washington, D. C., on March 
28th and 29th. 

The directors’ meeting and chapter 
representatives’ meeting were held in 
the morning of March 28th. The AFCA 
luncheon was addressed by Capt. A. A. 
Burke, U.S.N., and Mr. Wayne Coy, 
Chairman, Federal Communications 
Commission. At the general business 
meeting in the afternoon, the annual 
report of the association was pre- 
sented, and honor awards were an- 
nounced. The speakers were: Leigh- 
ton H. Peebles, NSRB Assistant Direc- 
tor of Production; Major General 
Spencer B. Akin, Chief Signal Officer 
of the Army; Major General Francis 
L. Ankenbrandt, Director of Air Force 
Communications; Rear Admiral Earl 
E. Stone, Chief of Naval Communica- 
tions; Fred R. Lack, President-elect of 
AFCA; and Capt. Robert J. Foley, Of- 
fice of the Chief of Naval Communica- 
tions, who briefed the members on the 
Navy demonstration scheduled for the 
following day. At the conclusion of 
the business meeting, the color film, 
“The Secret Land,’ was shown. 

At the annual banquet, Dwight R. G. 
Palmer, President of General Cable 
Corporation, served as toastmaster. 
Addresses were made by Brig. General 
David Sarnoff, President of AFCA and 
Chairman of the Board of RCA, and 
Vice Admiral John D. Price, Deputy 
Chief of Naval Operations for Air. 

The second day of the convention, 
March 29th, was devoted entirely to 
Navy exhibits. These included a visit 
to the USS Requin, the radar picket 
submarine which was moored at the 
Naval Gun Factory, to acquaint the 
Association with a type of submarine 
currently under the development and 
evaluation process, and a tour of the 
USS Adirondack, called an ‘Amphibi- 
ous Force Flagship.” 


At the Naval Air Station, advanced 
models of experimental aircraft from 
the Naval Air Test Center at Patuxent 
River, Md., were flown past the specta- 
tors at low altitude, and there was a 
demonstration of Marine Corps piloted 
helicopters from Quantico, Virginia. 
In addition, exhibits were visited at 
the Naval Research Laboratory and 
the Naval Photographic Center. 

The newly elected national officers 
of AFCA, who will take office on July 
1, 1949, are as follows: President— 
Fred R. Lack of Western Electric 
Company, New York; Vice-Presidents 
—Theodore S. Gary of Automatic Elec- 
tric Company, Chicago; Thomas J. 
Hargrave, Hastman Kodak Company, 
Rochester; Rear Admiral Earl E. 
Stone, USN; J. R. Cunningham, United 
Air Lines, Denver; and C. O. Bickel- 
haupt, American Telephone & Tele- 
graph Co., New York. New directors 
are: Walter Evans, Westinghouse 
Electric Company, Baltimore; Paul 
Goldsborough, TWA, Kansas City; and 
W. G. Eaton, civilian scientist at 
Wright Field, Dayton. W.C. Henry of 
the Ohio Independent Telephone Co. 
was elected Executive Committee 
member-at-large. 


CHAPTER NOTES 

Cleveland 

The Cleveland Lifeboat station of 
the United States Coast Guard was the 
scene of the April 14th meeting of the 
Cleveland Chapter. The meeting was 
devoted to an inspection of communi- 
cation facilities and electronic appli- 
cations, including radio beacons and 
remote control facilities, as used in the 
varied services furnished by the Coast 
Guard. 


Kentucky 

The March meeting of the Kentucky 
Chapter was held at the Lexington Sig- 
nal Depot Officers’ Club on March 11th. 
After the business meeting, a “white 
elephant” auction was held to replen- 
ish the chapter treasury. The program 
concluded with the Signal Corps pic- 
ture, “Attack, Battle for New Britain.” 

The April meeting was held in the 
lobby of the new Lexington Telephone 
Company Building. Chapter President 
Murray P. McQuown reported on the 
AFCA Third Annual Convention which 
he had attended in Washington, D. C. 
The feature of the evening was the 
Lexington Telephone Company demon- 
stration of the new dial system. 


Louisiana 

The charter of the Louisiana Chap- 
ter, newest AFCA chapter, was pre- 
sented by Rear Admiral Earl E. Stone, 
Chief of Naval Communications, at a 
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MICAS 
SEND FOR 

LISTS OF 

OTHERS 
Fig. Mfd. Voltage Mfg. Price 
Dit, 0L 12000WVDC Aer, ..... $0.50 2 For $0.95 
E .00025 2500TVDC_ Spra. ..... 292 For .55 
D_~ .00004 2500WVDC - Micamold. .392 For .75 
E_ .000047 2500WVDC Micamold. .392 For .75 
D_ .0001 2500WVDC Micamold. 25 2 For 45 
E .01 500WVDC C.D. . 1.052 For 2.00 
C .002 38000WVDC_ C.D. 
C..01 2000WVDC_ Sang oe 49 2 For 95 
Cc .00003 2000WVDC Spra. ... 752For 1.45 
Cc .00009 3000WVDC Sang. .... 1.002 For 1.95 
© .00082 3000WVDC C.D. ..... 1.002 For 1.95 
Cc .002 3000WVDC C.D. ..... 1.652 For 3.25 
Cc .005 5000WVDC Sang. .... 1.502 For 2.95 
Cc .0004 6000WVDC_ Spra 5 1.00 2 For 1.95 
Cc .0006 3000WVDC_ Spra cy 95 2 For 1.85 
Cc .0008 B3000WVDC_ Sang $ 65 2 For 1.25 
E .0016 8000WVDC_ Sang -40 2 For 75 
E .00090 3000WVDC_ Sang 10.00 2 For 19.00 
B .08 1500VDC Sang 12.00 2 For 23.00 
B .03 2000VDC Sang 12.00 2 For 23.00 
B .045 2000VDC Sang 24.00 2 For 47.00 
B .00015 20000VDC Sang. 24.00 2 For 47.00 
B_ .0001 20000VDC Sang. 19.00 2 For 37.00 
B_ .002 15000VDC Sang. .... 1.452 For 2.85 
Cc .006 2500VDC Micamold. .352 For .63 
E .00027 2500WVDC 


WRITE FOR LISTS OF OTHER VALUES 


BAND PASS FILTER 


#70473. Sharp band pass peaked at 
700 cps. Band-width: 650 cycles at 20 


db. Down from peak. MHigh-to-high 
impedance. Can be plugged into ’phone 
output of receiver for good results. 


Cuts out QRM New, with circuit dia- 
PUMDE VAs lero SGists ae viel o Foie tien oor $1.50 
NAVY LINE FILTER. G.E. 100 amp filter with 2x5 


mfd 50V oil filled cond. Operates 110VAC DC. 
Ree ett E ICE sis hae NS uicke's o\ oi asa cod babtiven 


CARBON PILE 
VOLTAGE REGULATORS 


Type ‘‘A’’: Coil current .105 to 
-115 amp. 80 volts, Leland Elec- 
SEMPRE Apidae checcie ers. coarse $2.95 

Type “C’’ Input: 22-30 v. coil, 
30 amps. Output: 19 v. 5.7 
amps. Spec. # VR9000-2c. Le- 
land Electric (as shown) .$2.95 

#35X045B: 22v. .1 to 3 amps, for 
K-4B Gunsight. Webster. .$2.95 


TRANSTAT 
(AMERTRAN) 
INPUT: 0.115v. 50-60 cy. 
Max. OUTPUT: 115v. _100 
Amp. All units NEW. 
Guaranteed. 
I ino crate davies sigigh Tweree7 $95 
E 
i] 
RELAYS 
Type Contacts Rating Res. Coil Mfg. Price 
Bes DED Ae. 6 24-28V DC... 1700... .GE $1.75 
RIS EE 5 os. A VEAL OY Caen ly ds eo ob ad Re. 
PES SORT: are sess 24-28VDC. .1750—~-...GE ... 1.75 
bey) ot nS a OAV DGGE. (18 a6, eG aus iez5 
G...DPDT/SPST 
(NO) Sata oe 12VDC..« 44. . Leach. 1.45 
Go DEDT.. o ...022-28VDC,...160—~.. .Leach . ... 1.25 
D...SPST(NO) 28VDC. . .250 . 1.39 
Thee DESTINO)... > 14VDC... 1.50 
DD; 5 . 24-28VDC.. . 2.50 
H. 8VDC.. . 2.00 
D. 24VDC . 2.00 
D. 26VDC . 1.10 
D. 28VDC . 2,10 
Dd. 75MA = 6260 
H. 0-30VDC . 2.00 
H. 190-14VDC 2.00 
H: 24-28VDC ah75 
H. A-28VDC.... . 2.00 
H. 28VDC wt. 75 
A. 5 2VDC 2.40 
A. wee 10-12V 60Cy 125 . 2.40 


Send for Lists of Other Types 
FREQ MULT UNIT 


ART-13 Xmfr Assy. 2 to 18 Mc. Dou- 
bling Package setup, for two 1625 
Tubes. No coils. Complete Assy, Less 
tubes w/ckt Diagram... .Price $8.95 
uTc +#60399—Audio Xfrmr 1.1 Ra- 
tio 50,000 ohm imp. 3 db, + 1db. 
50-3000 cy. OUNCER.. .Price. .98¢ 
ARC 9466—Mod. Xfrmr 807 to Par. 
BOTS: Class) VC? sis ie. Price $1.65 


UNIVERSAL OUTPUT XFRMR—Amer. 
Silcor. Pri.; 20000/16000/5000/4000/ohms, Sec.: 500/ 
15/7.5/5/3.75/1.25/ohms. 3 db. 1 


G@ioMmMunicatrions 


HE Suipment 


WRITE FOR BLUE FLYER 


3” OSCILLOSCOPE KIT 


BC 929 Indicator using 9 Tubes, 
3BP1, 6SN7, 6H6, 6B6G, 6X5, 
2X2 (now 400 cycles) easily conv. 


to 60CY, 115V. New—Complete 
w/Tubes and conver. instr. incl. 
DAR Ws! 5 we datals x to arel at eh g eens $22.50 


5” OSCILLOSCOPE KIT 


BC 704 (less pwr. supply) uses 8 
Tubes—5BP1, 6AC7, 6H6, includes 
wooden Carry Case, 


Diag, and Tubes. Price... .$30.50 
3BP1....$2.25 5CP1 $3.75 
SDE Alfa a aoe PEN) Ae ore 3.50 
DBP is o's, cy he OS pao Dire wcieplsOS 
5BP4.... 4.95 6L6GA .. 1.00 
TRANSFORMER 
SPECIALS! 


115V60CycInput 
Plate & Fil Xfmrs. 
Equip, Conservatively Rated 


FILAMENT TRANSFORMERS 


Trans. 5Volts/6Amp ..-.....c.cceece Sarena reatvinie siete $2.25 
F5083; 6.3VCT/.6A, 5V/2A .....000. SP ion an 1.85 
F ie Ry by WP es Dee oe ne velss emlalceieine ac oece 
(—— 36. SVOT/ZA,” Grd ViCT/ 2An tac cices rs ele Sininioisiot 2.45 
H5087'5°6:3VCT/LAS*6.BVOT/TA cc vie ceccacseinee 2.75 
E5103 \6-SV/TA C63 V/TAs Ss cise viele s cantibiannaees 1.95 
15123; 6.3VCT/SA, 6.3V/1A ....ccceces Dalstets sities 2.25 
F5127; 6.3VCT/3.2A, 6.3VCT/1A . 2.25 
POGI45 SV/POAS IAE oe toc ca tances 2.75 
F- ; 2.5/1.75A, 6.5/8A, 5/3A, 6.5/.6.. 3.95 
BGS145 2x25 V-CT/G2D Ag tee aus cievis a aateeiate aiatete orators 3.25 
F161; 6.3VCT/7A,6.3VCT/5A, 5VCT/6A, 

ZKO SN, OA 9 Oud Viet Aueeia sata cis atielerisicwe Sinks eis as 3.95 
W829 CV/S2. CAMs nintaed talec cuss ct eile eae ia eiere's 1.75 
MSOA S63 V/B0AS ZS BV (TA satin oy cla ts ome ek 3.25 
W112 2x20 V CT/6:5A,. 2:5NV/6.0A 2c cgce sees sue 4.20 
LAA) CS VSGA. orice ts 5a prot ater ee NEES Oe 1.95 

PLATE TRANSFORMERS 
P410; 800VCT/40MA, 760VCT/500MA ...........$6.50 
P45 690 Vy 460 MA Cre oe Sais sina ctu peu melee eine 4.95 
P6998! SxS00VSC/AGOMA CG on < scrininie clot sind mele tssleits 2.25 
PAGS FOVALA pv Gl oes ite vues wanes eae ia ious 2.25 
P413; 510VCT/150MA, 650VCT/I5MA ........... 3.00 
P842; 600VCT/.0166A, 250VCT/.077A ....... Ce a FS 
P885; 1620VCT/400MA’ AV Ain. 2 00. See cs cesses 11.95 
P894; 2x200V/350MA, 2x20V/.01A .....c00e Hat ft.3 1.95 
450!) SELBY /OSOREA isa tic B ilove. a sick erate ete sca toe ds 2 400 
PST Es 5246 V CTY; SSI Aeshna olers serejete ureibue Wie] siejarette 6 3.95 
845s AT OVD AS DAV SO OORT. a tare cd clave Sbratetecre ccs 24.00 
COMBINATION TRANSFORMERS 

CO65 5" 780/600MA, J6;38V/2' cco cis tcipace tee etl Oe 3.95 
@111; 2x300V/42MA, 55V/125MA, 45V/3.5MA.... 3.95 
C608; 880VCT/150MA, 5V/3A, 6.3V/6.25A....... 4.25 
C931; 585VCT/86MA, 5V/3A, 6.3V/6A........... 3.95 
C055; 525VCT/75MA, 5V/2A, 6.3V/1.8A, 10V/2A. 4.45 
T102; 10S0OVCT/55MA, 6.3V/1.2A, 6.3V/1.2A..... 5.95 
C848; 600VCT/155MA, 6.3VCT/5A, 5VCT/3A4, 

EL Vi2UViS) bien alae: al dels wade aleve, thals,dted Po ala /omakeetee 3.95 
C899; 2x110VCTY.01A, 6.3V/1A, 2.5VCT/7A...... 4.50 
C760; 6.8VCT/10A, 65V/.1A, 100VCT//1A, 40V/ 

AASISVOT/) TA SY 6V/Z1A) GIS VE LAcsees 5.25 
C3545. 825VCT/190MA, SBVCT/SA® 6.0 cts cee ae cee 3.95 
GS67- GVCT/ SA; -BSOVOU/. 0408 | t cwcans dart cect 2.95 
T160; 1120VCT/770MA, 590VCT/.082A HV ins...12.50 


C579; 24V/900MA, 770V/.0025, 2.5V/3A-HV ins.. 4.25 
TS78° 2300V/.004A, 2.5V/2A HV Ins.2s 2... cs 8.95 
C375; 1120VDC/600MA, 2x5VCT/6-2A, 6.3VCT/3A, 
6.3V/300MA 
C364; 6.3VCT/3A, 5VCT/6A, 610VCT/330MA..... 4.50 
CASE 40 VL OEA, LO: SVATL25A vi. oe oho os asels of caidas calnle 1. 
C383; 215VCT/300MA, 5VCT/6A 
C360; 640VCT/.080A, 5VCT/3A, 
C821; 1500V/4MA, 6.3V/6A, 
OSE ee siesta te Ue iicnis cis sin Ate eed aaiolbia eo eiwdi aw iaie s 


FILTER CHOKES 


O3HY/2A, $1.25; 8.5HY/125MA ....-ceeeee . $1.50 
25HY/65MA, $1.00; 6HY/150MA.......... Senne. 1.50 
Dual 7HY/75MA, 11HY/65MA .......... elleases 1.65 
THY/140MA, $1.60; Dual 2HY/100MA..... cee eee 75 
Dual 2.5HY/130MA,$1.25; .116HY/150MA........ 4.25 
OIHY/2.5A, $1.45; .85HY/350MA...........04-- 7.25 
Dual .5HY/380MA, $1.00; 5HY/40MA..... Sinise) LOU 
2HY/200MA, 75c; Dual 120HY/17MA..... succees 2.45 
30HY/20MA, 85c; 5HY/200MA..........cccceeee 1.45 
2.1HY/200MA, $1.20; 2x2.2HY/.55A..........-.. 9.95 
25HY/75MA, $1.10; 20HY/300MA............... 7.95 
Dual .22HY/600MA, .44HY/400MA.............. 1.75 
.O33HY/TA, $9.50; Dual 1OHY/150MA........... 3.50 
Dual 1.52HY/167MA, $2.49; Dual 2.2HY/550MA. 5.95 
5HY/200MA, $1,495 L.SSHY/1-1A 008 oes sae ois viene 4.95 
12HY/100MA, $1.75; 1HY/100MA .............. -60 


2x2.5HY/T00MA, $6.95. Write for lists. 


FREE! FREE! 
CEC FLYER: BARGAINS YOU NEED 


FREE! 


BATHTUB CAPACITORS 


Fig Mfd Voltage Terminals Price 
D Pap. Gy | -- 600VDC....3....@ 33ce 4 For $1.29 
E 3X1 - 400VDC....3....@ 33¢ 4 For $1.29 


Coli] a LE a00vbeG..212).15@ 20¢5 For  95¢ 


c pp >. eal As 600V DCA 68 fe @ 29c 3 For 85c 
Maas {02574 5.000 VDC ones {8c 5 For 85c 
A a ha Sh et LUE 0 Ce i 40c 2 For 75c 
Cc ; ely er. = eeOUO MU Ossp was 25c¢ 4 For 95c 
E ; .. 600VDC 3 29¢3 For 85c 
A 5 & M000 VDOR. c2. ® 45¢ 3 For $1.30 
D _ .-. 600VDC. 2% ) 25¢ 4 For 95c 
E ; Re uO VLG s ciate he 35c 3 For $1.00 
E ot bet. OLU0 V0 Goueta caate ) 20c 5 For 95c 
Cc SO ves COOVDCs..5- Dav » 2le 5 For $1.00 
Re ate 2 SB WOVDG.595255 25¢ 4 For 95c¢ 
Cc coe iO hic pea Ween seas {8c 5 For 85c 
Hh Piiats orale brevets SOO OVDO. Lads 20c 5 For 95c¢ 
E ree Gee  OOVOC 2 25¢ 4 For 95c 
E Pye | wee COW UC rat Lae 25c 4 For 95c 
D ste? SL --- 600VDC....2....@ 30¢3 For 75c 
Cc «<del “see. COOVDC.3..820..@ acc 4 For $1.29 
E ..2K.25 .... 400VDC....3....@ 27¢ 4 For $1.05 
D eoewD -. 600VDC....2....@ 25¢4 For 95c 
D -2X.1 -. 600VDC....3....@ 29¢3 For 85c¢ 
D f Shiots seapOCOVIClo 5 Lins .@ 206.3 Hor,” 95¢ 
He 2X hee oe 200V DGC Se 225..c@ 20655 For) 950 
Orrin sO «ces 400V DOLL. cda8 c. @' 200.5°Mor 9950 

ne toed Ge ee LOOVDC S225 ee @) (50.7 Ror: $1.00 
ye A ee 02 ....1500VDC....2,....@ 45¢2 For 85c 
Cc 0 era's OOO V DGrd. cos .s 3 @ 20e 4hor; 950 
Cc es oe 20OV DC ara. 2am. @> 200.5) Ror!” 95c 
E 4 es OOV DE hose. 3@ 300.5 ROL e856 
E 20 ~~» SOVDC....2....@ 25¢4 For 95¢ 


WRITE FOR LISTS OF OTHER VALUES 


HEINEMAN CIRCUIT 
BREAKERS 


Can be used for A.C. and D.C. opera- 
tion. Amperes .010, 3, 7, 10, 50, 100, 
150.- SPECIAL. Each.....-.... $ 1.45 

10 For $13.25 
100AMP, 3 Pole, 250V......... 6.95 


INTERPHONE CONTROL 
BOX 


Permits Transfer of H.S. from Re- 
ceiver. 4” x 4" WD x 2” D. Con- 
tains JK-33A, JK-34A, Toggle Sw. 
Lum. Tip, Pot 50,000—.. Term Strip. 
ACRWAL BUY.” PRICE. Ace +o, 291.00 


LEARPOWER 
UNITS & 


24 vde drive. 90:1 gear ratio. 
- High power. Originally de- : 
signed for landing gear re- ; 
traction. Bicycle type: 
sprocket for multi-purpose ; 
drive, Large quantity avail- 
able ic ecrivdsees ss $6.95 


# 
Many Other Types. Send for List. 


932 PHOTOTUBE 


A gas photo tube having Sl response.  Sen- 
sitive to red & near infrared radiation. Can 
be used with incandescent light sources. — 

Anode Supply Volt. (DC or AC)..... 90 Volts 
Cathode Current ......¢ceceeeccrees 3 Amp. 
Ambient ‘Penwps” scone ocd © 4 oles one oe 8 100° C. 
Sensitive at 8000 Angs... .0065 uAmp/ “Watt 
Luminous Sens, at Ocys.. .65 #Amp./Lumen 


Price, $1.25; 2 For. ..seeeseeseeees $2.25 


PRECISION RESISTORS 


1. . 20000 
3 25000 
5 30000 
5. 33000 
10 35000 
10. 40000 
18 50000 
43. 55000 
50 57000 
75 75000 
82 . We ship types 
120 In stock 
Above Sizes Each........ 306...Ten Fors s..0 4 + <' 5 
IDOOOG..) aay ats COBOL A css als 200000,... 250000 
L20000..2%", 3s 170000.......220000....... 500000 
Above Sizes Each........ 40c Ten For........ $3.50 


OTHER VALUES IN STOCK. SEND FOR LIST 


CABLE ADDRESS: COMSUPO 
PHONE DIGBY 9-4!124 


131 LIBERTY ST.per't.N 
NEW YORK 7, N.Y. 


PAR YW 


C.E.C. MONEY BACK GUARANTEE,$3 MIN.ORDER,. 
£0.B. N.Y.C. SEND MONEY ORDEROR CHECK, ONLY SHIPPING CHARGES SENT C.0.D, 


1949 


Nou Cant Match hesé 


MO HUEKICA Values! 


110-VOLT DC 
PLATE LOAD 
RELAY 


6000-ohm coil, SPST nor- 
mally open contacts. Ex- 
tra sensitive and used for 
many applications. 11” 
high 144” wide, on 15%” 


mtg. ctrs. $ { : { 3 


MA-1903 ... 


Silver Mica Button Condensers 


$7.50 per 100 (all one type) 


MA-353§ (G) 20 mmf 


MA-3501 (D) 30 mmf MA-3509 (A) 500 mmf 


MA-3531 (F) 55 mmf MA-3506 (B) 500 mmf 
MA-: (A) 75 mmf MA-3510 (C) 500 mmf 
MA (H) 75 mmf MA-3502 (D) 500 mmf 
MA (A) 200 mmf MA-3507 (E) 500 mmf 
M (Ff) 250 mmf MA-3518 (A) 2000 mmf 


No. 18 2-conductor Wire & Drum 


Used for running 110-volt AC lines, extension speak- 
ers, etc. Full 175 feet of highest quality wire with 
tough, weather-resistant insulation. Complete with 
handy drum for spooling wire for storage. $2 39 
Limited quantity vy ictas csccrsioreis clelel votsielsors ‘ 


BRAND NEW 
METERS 


Dejur Model 310 meter for 
all-around ham and test 
applications. 10 ma DC 
basic movement. 314” di- 
ameter flange; 234” body, 
1%” deep. Stock up on 
these while they last. 


MA-2036 a $ { 195 


Iron Core FM and AM 
IF TRANSFORMERS 


Highly efficient for new construction and_ replace- 
ment, Hi-Q adjustable iron cores provide high selec- 
tivity and gain. Only 24%2x1%” square; spade lug 
mounting, 

MA-2296 10.7 MC IF Transformer...... each 49c 
MA-2039 455 KC IF Transformer....... each 35c 


GRILLE CLOTH 


Never before at our low price! Highest 

quality, golden-tone grille cloth, styled $1 79 
to harmonize with all cabinet designs. 

yenerous 50” width. per yard 


Intercom Transformer Set 


One transformer to match yoice coil to grid, an- 
other for 50L6 and similar output tubes. Both of 
these fine units PLUS a momentary DPDT spring 


return push-button switch for less than value of 
one transformer alone! These are small, strap- 
mounting transformers. 


Only 98c for All Three Units! 


THIS MONTH'S SPECIALS! 


T-17 Microphone and plug; used; good........ 79c 
25 mh iron core RF choke; 100 MA DC....... 9c 
25 mmf butterfly condemser. « .....0:..sccceees 32c 
5O..mf ‘butterfly condenser... 2 Po. cc estes cca ctererett 32c 
Mercury switch; flexible 18” leads............. 29c 
Brand new BC-366 Jack Box.........eccceeees 19c 
SPDT Slide Switch; black bakelite knob....... {5c 


ORDER FROM THIS AD! 


Send 25% deposit with order. Pay balance plus post- 
age on delivery. Get your name on Mid-America’s 
select mailing list and get first crack at latest, great- 
est values in radio parts, electronic equipment, tubes, 
etc. Send orders to Desk E-69, Minimum order $2.50. 


MID-AMERICA CO. Inc. 
2412 S. Michigan Avenue 


X Chicago I6, Ill. 
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luncheon meeting at the Jung Hotel, 
New Orleans, on March 15th. Admiral 
Stone said it was his personal opinion 
that the communications branches of 
the three services are leading all 
others in coordination under the uni- 
fication of the armed forces. He de- 
scribed what is being done by the Joint 
Communications-Electronics Commit- 
tee and declared that, as a result, the 
facilities of each service are being 
made more readily available to the 
other services. He cited the Berlin air- 
lift as a good peacetime example of 
mutual support on the part of all three 
branches of the armed services. “It is 
truly an inspiring illustration of how 
two services—the Army and the Navy 
—can and are supporting the Air Force 
which is assigned the primary respon- 
sibility for accomplishing the task,” he 
said. 

The charter was presented to the in- 
terim president of the chapter, Harry 
B. Lackey, District Manager of the 
Southern Bell Telephone & Telegraph 
Co. Admiral Stone’s speech was broad- 
cast over a local radio station. 


New York 

The March meeting of the New York 
Chapter was held at the Officers’ Club 
on Governors Island and commemo- 
rated the 86th anniversary of the Sig- 
nal Corps. In honor of the occasion, 
the Chapter President, George P. 
Dixon, presented a pictorial history of 
the Signal Corps from its pre-Civil 
War days to and including World War 
II. The guest of honor was Maj. Gen- 
eral Francis H. Lanahan, Command- 
ing General at Fort Monmouth. 


Philadelphia 

The results of the annual election of 
officers for the Philadelphia Chapter 
have been announced as follows: W. 


W. Watts of RC'A Victor was re-elected 
President; William H. Knowles of Jn- 
ternational Resistance Co. was elected 
1st Vice-President; Leslie J. Woods of 
Philco Corp., 2nd Vice-President; Jo- 
seph Bergman of the Signal Corps 
Stock Control Agency was re-elected 
Secretary; and W. F. Denkhaus of the 
Bell Telephone Company of Pennsyl- 
vania was re-elected Treasurer. 


Pittsburgh 

Chapter members attended a meet- 
ing of the Institute of Radio Engineers 
on March 14th at the Mellon Institute 
Auditorium. Mr. R. E. Stark, Vice- 
President of the Stupakoff Ceramic & 
Manufacturing Company (a group 
member of AFCA) spoke on ‘‘Ceramics 
That Talk.” 


Sacramento 

The March meeting of the Sacra- 
mento Chapter featured a talk by Mr. 
Gordon A. Stevens of the Hastman Ko- 
dak Company. Mr. Stevens discussed 
the latest developments in high speed 
motion photography and the Di-trans- 
fer Process used in processing and 
printing color negatives. Prior to the 
meeting, chapter members and their 
guests from the Woodland Camera 
Forum of Woodland, California, and 
from the Sierra and Sacramento Sig- 
nal Depot Clubs of Sacramento, re- 
viewed an exhibit of aerial photo- 
graphic equipment. 


St. Louis 

The St. Louis Chapter held a dinner 
meeting on March 21st in the Victoria 
Room of Garavelli’s Restaurant. The 
Southwestern Bell Telephone Company 
furnished three sound movies for use 
at the meeting — ‘Trouble Under- 
ground,” “The Telephone Hour,’ and 
“Stepping Along with Television.’’—30+- 


Bill Silverman, engineering student of Bronx, New York, alternates three months of 
study with three months of radio operating experience, scheduled over a two-year 
period. Aiming for a career as a radio-elecironics engineer, Bill plans to special- 
ize in marine equipment when he graduates and has chosen design as his field. 
As radio officer on the S.S. Marine Perch, he travels to Africa, England, and 
South America, while his classmates have to be content with less romantic jobs, 
and on top of all this experience and fun, he earns about $300.00 for each trip. 
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NEW LOW PRICES! 


ALL BRAND NEW MINIMUM ORDER $5.00 
STANDARD BRAND QUANTITY PRICES ON REQUEST 


Type Price Type 
12SN7GT. 


14A7/12B7... 
14AF7/XXD. 
14B6 : 


6A8GT...... 

6AB5/6N5... 

6AB7/1853... 
5G 


0.0 BOD ON 
AOnAans 


6.95 
595 
0A2 1,69 
0A3/VR75... 5 
0A4G 


B 
0B3/VR90... 
0C3/VR105... 


7C7 
7E5/1201 
(bee 


829A/B 
829B/3E29... 
83 


(St 7eT a 


(ALL TUBE TYPES IN STOCK NOW—SUBJECT TO PRIOR SALE—PRICES SUBJECT TO CHANGE WITHOUT NOTICE) | 


wm onoces ~=NTAGARA RADIO SUPPLY CORP. >», 222 


All Prices F.O.B. 
UNLESS RATED 160-N GREENWICH STREET NEW YORK 6,N. Y. N.Y. C. 


June, 1949 83 


Jerrold In-Tenna is the only in- 
door TY antenna that will give you 
clear pictures on ALL TV stations 
in your area. It can be oriented 
easily to reduce noise and ghosts. The 
tuned pre-amplifier helps eliminate 
all kinds of interference from FM, 
TV and AM. It is easily and quickly 
installed in any home or apartment. 
The Jerrold In-Tenna will give your 
TV set the same performance that 
you could expect from a costly out- 
door installation. List $42.50 

See the Jerrold In-Tenna at your 
radio wholesaler or parts jobber, or 
write to us for information. 


IN FRINGE AREAS 


Rasa sis ss 


The Jerrold TV-FM Booster has 
a gain of 20 to 30 times over the en- 
tire 6 megacycle bandwidth of al! 
TV channels—plus the FM band. 
Because of its high gain, Jerrold 
TV-FM Booster pulls weak stations 
out of the “mud” to give you the 
clearest possible pictures. Sight and 
sound tune together. There is no 
regeneration whatsoever. All kinds 
of interference, as well as ghosts, are 
either greatly reduced or completely 
eliminated. 

See the Jerrold TV-FM Booster 
at your radio wholesaler or parts 
jobber. Or write to us for informa- 


Television Receivers 


(Continued from page 43) 


voltage is obtained from a 4.5 me. 
resonant circuit in the screen circuit 
of the tube and transferred to a 4.5 
mc. amplifier, and from here to a ratio 
detector. Following this are two stages 
of audio amplification before the audio 
signal is fed to a loudspeaker. 


Advantages of the Interearrier 
System 


Now that we have examined the 
underlying principles of the Inter- 
carrier system and noted its applica- 
tion to commercial receivers, it might 
be well to evaluate its advantages and 
limitations. The greatest single ad- 
vantage offered through the use of the 
Intercarrier system is its relative in- 
dependence of many of the difficulties 
which beset the local oscillator and 
which affect the quality of the out- 
put in a conventional television re- 
ceiver. Thus, consider what happens 
when the oscillator frequency drifts. 
In both systems, the resultant video 
and sound i.f. values will shift. Suppose 
that this shift is 200 ke. In a receiver 
employing the conventional television 
system, the video signal will be negli- 
gibly affected because 200 ke. is un- 
important when compared to the total 
video spread of 4.0 me. In the sound 
if. system, however, the discriminator 
linearity extends usually for +100 kc. 
on either side of the if. carrier fre- 
quency and a shift of 200 kc. will re- 
move the signal, from the linear por- 
tion of the characteristic, distorting or 


| causing the complete loss of audio out- 


put. 

Compare this with the same effect in 
a receiver employing the Intercarrier 
system. Since separation of the two 
signals does not occur in the i.f. sys- 
tem, the only effect this produces is 
to shift the position of the two signals 
along the i.f. response curve. This will 


| alter somewhat the amplification ac- 


6AG5 
2ND LE AMR 


.OOl| (MF. TO 3RD 


LF AMP 


TO CATH, © 
OF MIXER 


corded these signals, but not to an 
appreciable extent since 200 ke. is 
negligible compared to the 4.5 me. 
bandpass. When the two signals reach 
the video second detector, the result- 
ant 4.5 me. beat note will be obtained 
since the difference between the two 
carriers is fixed at the transmitter 
and nothing that occurs at the re- 
ceiver can alter this relationship. The 
45 me. beat note will then pass 
through the video-frequency ampli- 
fiers and into the sound system unal- 
tered by the local oscillator change in 
frequency. 

Shifting of the local oscillator fre- 
quency due to hum or microphoni¢s 
will likewise have negligible effect in 
the Intercarrier system because no 
matter how the oscillator frequency 
changes, the difference between the 
two carrier frequencies remains 4.5 
me. and it is from this difference that 
the sound output is obtained. 

Fine-tuning controls are employed 
in conventional television receiver 
sets to counteract any drift of the os- 
cillator frequency. Sinee oscillator 
drift—within nominal limits—does not 
appreciably affect the operation of a 
set using the Intercarrier system, this 
control may be dispensed with. How- 
ever, several of the Intercarrier re- 
ceivers on the market still include a 
fine-tuning control. With the control 
available, less precautions need be ob- 
served in designing the front-end tun- 
ing system, with resultant economy. 

Another advantage offered by the 
Intercarrier system is a simplification 
of the design of the receiver. The num- 
ber of stages in the sound i.f. system 
is reduced by two to three since the 
sound signal is first passed through all 
the video amplifiers before being 
transferred to the sound system. Fur- 
thermore, tolerances of the local os- 
cillator are not critical, permitting 
the use of cheaper components, with 
less care required in the layout. In the 
if. system, the bandpass may be made 
symmetrical, as previously demon- 
strated, permitting the manufacturer 


Fig. 3. The automatic gain con- 
trol network of the Motorola 
Intercarrier television receiver. 
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! CIRCULAR SLIDE RULE BARGAIN! 
FR EE 12” Equiv—Only 21%” Radius FULLY 

by LAMINATED—PRINT STAYS ON. MATHE- 
MATICAL OPERATIONS—Multiply, Divide, 
Squares and Cubes and Roots. Log Scale 
Get Your Free and Decimal equiv scale. Full Data and 
Case. Pocket-Snug. AN AMAZING 98c 


TABOGR BUY occeseccccccccsecee -Only 
AM HIPOWER VARIABLE ANT. 
MATCHING NETW’K {001A 
1 KW RF NEW 1.5 to 7mce’s convertible 
. Hi-Freqs PiNet 
<a and j IN&OUT 
CSD 15x15x23” 
RackMtg Ribbon 
Coil & 240 mmf/ 
7000v cndsr, RF 
mtr. Inslitrs & 
Manual, 4” etched 


READ THIS AD 


AND SAVE PLENTY $$ 


AMPLIFIER KITS—10 Watts Hi Fi 
HIGH FIDELITY—Self-Balancing, Cathode 
Follower circuit with perfect linear re- 
sponse, phase inverter, 2-2A3/6B4G PP, 
6SJ7GT, 6SN7GT. Incl. tubes, $14 95 
RCA chassis, less output xfmr. ’ 

SUPER HI-Fl_KIT—with ALL-ELECTRONIC stage for 
use with GE/Pickering, etc. magnetic & xtal pickups 
& mike, PLUS ELECTRONIC BASS & HI-FREQ. TONE 
BOOST TUBE CKT, Self-balancing cath foll, phase 
inv, 2A3/6B4G PP, 4 other stages plus all $24 95 
power & RCA chassis, less output xfmr.... . 


Crammed with 
Bargains You'll 
Never Again See! 


GUO a. van Sore wens 


£ 
Mi Osc. Xfmr H’Sld. .$0.98 


Write Now or dials. BRAND NEW | JUST Rec'd! PLUG & CORD SETS 6 ft. UL 
(Coil loose.) Worth ADPVG. oO LON en | aoe es ee ee SLES RO (@) B. UTC 88662 V'Blkg 
Phone WO 2-17230 10 times the price 1000ft. HookupWire 100ft. asstd. rolls.......+ 2-98 lo Osc. Xfmr H’Sld.. .98 
500ft. Twisted inte S F 3.49 Cc. Yoke MagnDefiec sim 
for parts $ : isted 1 reom&SpkrWire ......eee8 . . Jj RCA 20i1D1 4.23 
stone! 2 98.95 | Yotcsniet A Fol a eens 15) 88 | MDOT 0. toeree aenst * 
ro i s to . . 
—_ iS he aia E Pocetont for eee OBP Lees 2:78 
+ FocusCoil for MagnFocKinescps.. . . 
SNOOPERSCOPE Remarkable Buy! RCA UNIVERSAL OUTPUT [| F! Hiv Flybak H’ OutXfmrsSimRCA 
INFRARED GE2J161Sel 10 W. Xfmr 100 to 10000 PERG Oi een Seer aCe ee se « 4,98 
| elsyns cycles, 10 Watts, Potted. H. V’OutptXfmr sim RCA 204T2.../. 2.99 
Image - Converter With DATA 24V or Fully Cased. Matches any 1. Erie HiV Cndsr 500mmf/10KV., 40 
Tube HiSensitiv- 110V 60 cyc AC aS shed il of 3 to i. Jeffers HiVCndsr 500mmf/20KV. 75 
ity simplified de- partic sah, | BE | BPEPW Nace tee a ng J. TWINEX 300ohmTVcable100ft. |. 2.25 
sign 2” dia., Wil- ed. TWOforDIs 4 or 15 Shas any tine 2 LGOG Mtr elec aitcisial soos oh 2 eSO 
emite screen— between ECALS TV_Set of 8........ 19c 
Resolution up to RM29A CONTROL UNIT 10240 ohms.. $1.89 Write for Complete List RCA TV 
350 lines/in. ——_ Self-Contained inel CR ime ie ied art SPL Components—Big Discounts, 


if HELLER SPEED TACKER for 
10 for ......-.-915.98 SPEEDY Twinex TV 
Hi Gain Dynamic Mike Xfmr cable installation 


UTC/Super Elec 3 wdg. 600CT cerorae $3.98 


Ringer Circuit. 3 pos 
Locking-type selector; 
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or Direct Radio Control, 


Write neat bone Each. $8.98 
866A'S & XFORMER 


115VAC/60cye. Outpt 2.5VCT/10A 10 or use as Telephone & 4000 ohms tapped 250 & 

KV insul&Sckts&Tubes ..,.....$5.95 $8 95 150 ohms. Fully shield- 59c ; STAPLES for _ above 
GE872A’s&Xformer 12.5KV&sckts& BRAND NEW., . @ Herm’ sid. Pee HvyDty 5000 Boxed, 
CS a ee a eae .+..-$12.95 Pair (TWO) for. .$15.95 for......98c, 10 for $4.50 tree cece eees $2.98 


XTAL DIODES, THERMISTORS 
1N34, $1.15; 2 for $2.20; 
10 for .......++26+-$10.49 


BLOWERS—ALL TYPES 


40 CFM/28vacdc/ 
LR Type ..$3.49 


1N21, 21A, 22, IN23, 23A. Ea. 7B5 .....$0.70] 702A/702B$3.49 ; 9006 ....$0.25 100 CFM/12 
$1.00; 12 for ........$10.00 5Y3GT 7C4/1203A. .38]| 705A/8021 1.65 |C1A ....._9.95 vaede_ ....$ 
Deane eT ee OE 2 PAR re, K BZ" aid chet 7E5/1201. 89: | -707B..... < 5.98.1 CGA... 482.95 5 100 CFM/28 
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B 12AH7GT 87 | 81 x gkicyay Ly 0s 7 
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s BB214U 6V/6AH Willard 1LNE 12H6 .. 36/813 9 3 
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Bat. Acid (R’Exp Only) 1 pt 59c; 2 2 211 O57 ote) 2S) | SCPT) cao 22.95 ANTENNA AN130B 
pts « -98c 2 215A 1294/1R4 1.04] 5FP5 ... 6.49 pet Sviveled eB ie 33” lg. 
See a ee ee ee 33: 249C 1614 Fi 5FP7 $1.49; +25; ps. IS~ 
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1 Pwr Supply incl 5 525 ote s VD pee secre rece e S32 
endsrs, tubes, ximrs, cire J) 2X22 °° S047H 1626 Biez <1. 6149 J MS19-52," 1340 it. 11 S469 
e ion . 2 s piel one eee . oe hae yD et os 6 os ® 5 
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flector. For 115 3B25 .... 495 | 6GSL7GT .. 850A 2050 9 7 ,.,13.98 
VAC. Only $29.95 9 sco3 °°:: 2!48| 6snzér °: 371B 2051 9LP7, $2.69; RECTIFIERS 
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Sone Lees Tutes pits | A. RCA 5-pin GIANT for 803, RK28 USN... .90c | 2-3V/10A(866A Xfmr)15KVinsKENYON. 4.49] 1:3. 2:25 3:75 6.5 12.83 
tube, Tess Tubes $4.50 I B: Johnson 4-pin bayonet for 866, etc......49¢ | 2-9VCT/20A@115Vin or 5VCT/20A@ 1.35) 2.5 3.9 7 13 
1-198 SigGen NEW i Hehe ay tas See es peae-+* 200,220,240V/50cycInput 10KV test 4.494174 2:7 4 1.5 19.5 
Test O Ttol Cc. Johnso ypel 24-213 for304TL, 152TL...90c - ce ‘ . 
es sc 015Mcs ff 6. “johnson 7-pin Steatite 829B/3E29.25c: 5/$1 | 6&-4V/124,6.4V/10,.6A,3.5V/3A,2.5V/ 1.5 2.75 4.23 8 20 
eed ite toa. | E: Smail Shell DUODECAL for 2BP1, STPi..59c | -. 1,754 HvyDty. Usable AutoFormer, 4.98 | 1.65 2'8 4:25 8.5 
ate / - 0- | F. Med Shell DIHEPTAL Cinch mica Bklte...69c 5VCT/60A KENYON S13377....c+e+e+. 6.95 Any Size Above 75c; 10/$6.50 


20000utpt & Pwr : eet : 5V/115A KENYON S$1494( 1 
' i G. S-Pin ACORN 1 9/16” dia...25c; 5 for $1.00 L EN s Discos RRS eae OS 
a teads ata Johnson 122-234, 5D21, 721w/tube lock..69c | 2;2V/2A HiVins. .69c; 10/$5.98; 100/$49 
APACER N biel Aae 4-prong STEATITE Johnson, 866. .24c; 5/$1 12,6V/2A Hmtclly CSD.$1.49; 2 for 2.79 
to add Ranges ney 5-prong STEATITE Johnson, 807. .27c} 4/$1 PLATE TRANSFORMERS 
Metal Case $14.95 7-prong STEATITE Johnson, 1625 .29c; 2/49c § j000vcT/300Ma Csd HiVins WElec 
BC906 Monitor & 7-pin NATIONAL CIR7L Steatite, ea. 24c; 5/$1 § 1800V/4Ma USN Csd HiVins Altec/Gi 
FreaMtr 29.95 MIN 7-pin Mica 147-913 & shield..... .30c 2100V/10Ma Csd HiV ins STANCOR. 
BC1066 RGVR ‘150-225 Mes!!! “99s MIN 7-pin Amph 78-7PT, ea...11¢; 10 for 98¢ § $000V/10Ma ChiTrans/WE D161913. 
e 066 RC At Apt aA “Wes ee Amphenol fem78FP in 4,5,6,7,8, ea.16c;6 /89c J 5000V/10Ma (for Tube 2X2) Csd 
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Heres Why ASTATIC 
MICROPHONES with CERAMIC. ELEMENTS 


ARE GAINING 
WIDE, ENTHUSIASTIC PREFERENCE 


OveERSHADOWING even the important technical advantages is 
one simple but undeniable fact—sound transmitted by Astatic 
Ceramic Microphones is the MOST NATURAL you've ever heard! 
Everyone has different words to describe the remarkable quality of 
voice reproduction . . . all agree that it is more NATURAL than any- 
thing they've heard. Try it. Judge for yourself. Of course you'll also 
be interested in the immunity of Astatic Ceramic Mikes to tropical 
heat or arctic cold, high humidity or dryness. Frequency response 
is unaffected through wide temperature range. Theyre amazingly 
rugged against accidental shocks and stresses, operational abuses 
which shorten or impair the service life of other types. Adaptable 
to existing hook-ups without requiring other changes in equipment. 


Output Range 


Length Level* ©.p.8. 

D-104-C $24.60 Cis * —S8 db, 30 to 7,500 
JT-30-C 16.15 7 —62 db. 30 to 10,000 
IT40-€ 16.15 7 —62 db, 30 to 10,000 
T3¢ 25.55 xt! —62 db. 30 to 10,000 
ve 13.15 kid —62 db. 30 to 10,000 
vel 13.15 7 —62 db. 30 to 10,000 
ce 8.95 iv —62 db. 30 to 10,000 

8.95 it —62 db. 30 to 10,000 


“0 Reference Level = 1 volt per bar 
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Fig. 4. The average voltage of a video 
signal varies with its modulation. 


to design the oscillator so that it op- 
erates above the video and sound 
carriers on the lower television band 
and below these signals in the upper 
television band. Since it is cheaper 
to construct a stable low frequency 
oscillator than a stable high frequen- 
cy oscillator, additional economy is 
possible. All these considerations 
point up the desirability of using the 
Intercarrier system. 


Disadvantages of the Intercarrier 
System 


The Intercarrier system is not with- 
out disadvantages, however. The ap- 
pearance of the sound at the loud- 
speaker is dependent upon the mixing 
action that occurs in the video second 
detector. If something should happen 
to prevent the transmission of the 
video carrier—and this can and has 
happened—then no output at all is 
obtained at the receiver. Note that 
this is peculiar to Intercarrier sys- 
tems and is not true in sets employing 
the conventional system. While it may 
be argued that the foregoing set of 
conditions seldom occur, yet there is 
another manifestation of this same 
effect that appears more frequently. 
Thus, when a white line or series of 
lines are being transmitted, the video 
level drops down to a very low value. 
See Fig. 4. If care is not observed at 
the transmitter, the level may easily 
drop to-zero (corresponding to 100 
per-cent modulation) resulting mo- 
mentarily in. no video signal. This 
causes the sound to disappear, also 
momentarily. This is usually re- 
peated at line frequency (15,750 
cycles) or field frequency (60 cycles) 
producing a 60 or 15,750 cycle buzz in 
the receiver. (The 60-cycle buzz is 
more evident because most people 
cannot detect a note as high as 15,750 
cycles.) To prevent this, it is neces- 
sary to check carefully transmitter 
modulation. Current FCC  regula- 
tions merely specify that the ampli- 
tude of the video carrier, when trans- 
mitting maximum white, may not be 
more than 15 per-cent of the maxi- 
mum video carrier amplitude (which 
is attained when the sync pulses are 
sent). If this is amended to specify a 
definite minimum, say 10 per-cent, 
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/ GET THE AkKPFOISE TRADE-IN 
nonne OF YOUR LIE! 


On your USED TEST and COMMUNICATION EQUIPMENT 
for BIG SAVINGS on 


hallicrafters 


Yes, now you can trade your used, factory-built Test 
& Communication Equipment... apply the generous 
“Surprise” allowance against the purchase of famed 
Hallicrafters TV—the television equipment that steals 
the show for its brightness, clarity and advanced 
engineering features. 


So don't delay. Get YOUR trade-in deal working 
today. Simply tell us what you have to trade. We'll 
respond with an extra-liberal offer that’s sure to sur- 
prise and delight you. Wire, write, phone or use the 
handy coupon below. 


AXK\ 


HALLICRAFTERS TV Model T-506 


Here’s Television at a price, with all the 
big set features. 12 channel push button 
tuning. Static free FM sound reception and 
23 sq. in. screen. 18 tubes plus 4 rectifiers. 


Shpg. Wt. 50 lbs. Now ONLY...................0. 


Medel 
T-64 


Chassis unit only, 
of Model T-509. 
Shpq. Wt. 60 lbs. 


HALLICRAFTERS TV Model 509 


The latest addition to the Hallicrafters TV 


: ONLY Plan your own TV installation and save 
line. Push button tuning on all 12 chan- money! 95 sq. in. picture with 12” 
nels. Dual Focus for larger round pictures tube; 64 sq. in. picture with 10 tube. 
with 56 sq. in. rectangular picture or 64 Push button tuning on all 12 TV Chan- 
sq. in. full circle picture for dramatic close nels. New DUAL FOCUS Switch for 

Me fli ale foont panel“ ewitch larger, round picture. Factory-wired and 
mnRT TS a P $ tested. Complete with 19 tubes plus 3 
Mahogany veneer cabinet. Transparent 


rectifiers, less picture tube. Only 
safety shield. 19 tubes plus 3 rectifiers. 


proces for hays tube Beeps se adeevaptces $ 8.50 extra 
5 "picture tube—type LOBP4.............0.... $34.00 
Complete with ALL TUBES. Shpg. Wt. 105 Ibs. 12" picture tube—type 12LP4........., $60.00 


Beeb ere aN Sey Ee eBS ALL PRICES F. O. B Walter Ashe Radio C R-49-6 
” yaar : . O. B. alter Ashe Radio Co. -49-6 a 
Surprise’’ Trade-Ins available on used, fac- ST. LOUIS Bill Dubord, WZ QDF. Mar., Amateur Div., 
tory-built equipment toward purchase of any . 1125 Pine St., St: Louis I, Missouri 
item in our complete Hallicrafters line. Latest | rity ‘ 


Hallicrafter's catalog free on request. Phone: CHestnut 1125 (0 Rush bigger-than-ever ‘‘Surprise’’ trade-in allowance on 


PON Ye Pa ey ee — for Hallicrafters TV. 


| 

‘ 

I f} Y Raperace ear ed (describe used equipment) 
y f Ys y R F E | I “(show model of new equipment desired) : 
nk 

i 

I 


(J Mail me my copy of latest Hallicrafters Catalog. 
Big, new 1949 Catalog 
of Radio, Electronics NAMES 
e and Television. The 


treasure chest of val- i AT OREGS te ae Te 


THE HOUSE OF “SURPRISE” TRADE-INS Sedat your copy 


1125 PINE ST.» ST. LOUIS 1, MO. ease ree es 


June, 1949 87 


FOI ISI ISIS IS SSI SSISIISS ISAS. 
ARIE BY STORAGE BATTERIES ¥ 


GOULD Storage Battery— * 
a completely covered black 
hard rubber case, with * 
wing nut terminals on 
side. It’s 6x10x10” high j oe 
non-spillable, 12 v. 

amp. hours, 5 hour ae 
weight 40 lbs. when fully * 
charged. Brand New, 
shipped in original sealed 


Pavers 


Per 


ELECTRIC Storage Bat- 
tery—same description as 
above. 24 v. 11 amp. 
hours. Size 8x8x7%4” 
high. Weight 34 Ibs. In 
original sealed carton. 


Haehic.aewe <6 $ LJ 


Battery Acid 1275 Sp. Grav.—Can be used 
in any storage battery—in hermetically 
sealed bottles. 

36 oz. bottle. .$1.95 


TRANSMITTER-RECEIVER 
Navy Model ABA-1 (CG-43AAG) 
Army Model SCR-515A 
Known as the BC-645 


-79c. 92 oz. bottle. 


FFI III II II III IIA AAAI AAA AAI IIIA AIA ISAAK IO 


450 MC—15 TUBES. Brand New 


Can be easily converted for phone or CW 2-way 


communication. Covering the following bands: 420- 
450MC ham band, 450-460MC for fixed or mobile, 
460-470MC for citizens, 470-500MC television ex- 
perimental. Size 1014x13% x4%. Contains 15 tubes: 
4—7F7, 4—7H7, 2—7E6, 2—6F6, 2—955, 1—WE- 
316A door knob. 


Here is what you get: 


BC-645 with 15 tubes CG-23ABJ 
Dynamotor Keyer Unit. Triatenetinn Book ‘] 295 
Remote -oinars Pu Init. COMPLETE 
TRANSMITTER CONTROL 
BOX Type C-30/ARC-5 


Keren om Mfg. by W.E. Size 4144x3x3”. 
es, 


Equipped with slide fasteners, 
SELSYN MOTORS 


has 7 push button switches, 
50 V. 50/60 cycles. Can be used 


to turn small beam antenna or 
as indicators. 342” diameter x 
5%” high. Two can be used 
in series on 110V. A.C. Brand 
New. $4 95 
Per Pair LJ 


NAVY TBY TRANSCEIVER 


28 to 80 Megacycles 
Frequency equipment. Types of transmission MCW. 
Telegraphy and Telephony Power output, .5 watts. 
Complete with tubes, aerial. Head Set, crystal 


controlled. Microphone, 3 spare tubes $32 50 
and canvas carrying case............ : 


Watthour METERS 


GE 1-16 single phase 60 cycle 115-120 
volt 5 amp.—two wire—glass case. 
WESTINGHOUSE—metal case—115- 
120 volt 60 cycle—5 amp. single phase. : 
SANGAMO—metal case—115-120 volt 
60. cycle—5 amp. single $ > 
DIGSCS vic oo ote c tavestsalengc.d eae 6.95 
Sangamo 10 and 25 amp. $7.95 


1 control switch and two 
multicontact $ 
TACKS onheelare Seisisrs 1.49 


Prompt Delivery—25% deposit required on C.0.D. 
order. Shipped F.0.B. New York—Write Dept. RNG 


MICHAEL STAHL, inc 
39 VESEY ST. 


New York 7, N. Y., WO 4-2882 
PIII AAA AAAAA AAA AAAA AAA AIK 
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then we would insure that the video 
carrier would never be lost. 

Another factor that requires care- 
ful observance is the incidental phase 
or frequency modulation that some- 
times develops in. the video carrier 
when it is receiving the video intelli- 
gence. It has been found that under 
some circumstances the video carrier 
will receive a small amount of phase 
or frequency modulation while it is 
being amplitude modulated at the 
transmitter. In the subsequent mix- 
ing that occurs in the video second 
detector at the receiver, this phase or 
frequency modulation is passed on to 
the 4.5 mec. sound signal and is nat- 
urally not removed at the FM detec- 
tor. The result again is a 60 yo 
buzz or a 15,750 note. 

Precautions are necessary in re- 
ceivers, too. Here, the greatest single 
factor affecting proper operation is the 
relative magnitude of the video and 
sound carriers at the time they are 
mixed in the video detector. If the 
amplitude of the video carrier is very 
large compared to that of the sound 
carrier, then the amplitude of the beat 
note is very nearly independent of the 
amplitude of the video signal. This 
means that the FM 4.5 mc. beat note 
will not be affected by any modula- 
tion contained on the video carrier. 
Now, this stress on keeping the am- 
plitude of the beat note as constant as 


possible rises chiefly because the FM 
detector and the limiter which pre- 
cedes it are not insensitive to ampli- 
tude modulation when it appears in 
a sizeable amount. Most servicemen 
believe that an FM detector and 
limiter will not respond at all to am- 
plitude modulation and this is true if 
the amplitude modulation is small. 
However, if it becomes large, then it 
will affect the output of the FM de- 
tector and distort whatever audio 
Signal is present. 

The value of 26 db. as the differ- 
ence between the amplification ac- 
corded the video and sound if. 
carriers will insure that the 4.5 me. 
beat note receives little amplitude 
modulation. 

Finally, there is the problem of 
attempting to maintain the sound 
limiter and detector tuned circuits 
at precisely 4.5 mc. Any deviation 
from this value, due to altered com- 
ponents, usage, humidity, etc., will 
cause the sound signal to be displaced 
to a non-linear portion of the detec- 
tor characteristic, thereby producing 
a distorted output. Nothing short of 
a complete re-alignment of these 
stages will correct this condition. In 
sets using the conventional system, 
this condition can be corrected by. re- 
tuning the local oscillator using the 
fine-tuning control. 

(To be continued) 


ADDITIONAL NOTES ON AMPLIFIER 
FOR SOUND ON FILM CONVERSION 


By ROBERT L. MUHS 


FTER reading Mr. R. L. Newland’s 

very short article on page 104 of the 
March Radio & Television News, en- 
titled ‘‘Amplifier for Sound on Film 
Conversion,”’’ it occurred to me that a 
simplified circuit could be evolved. 

If the amplifier used has a high im- 
pedance input and high gain (90 db. or 
more—such as for a velocity-type mike) 
a preamplifier stage is unnecessary, and 
the only requirements are that a photo- 
electric cell polarizing voltage be ob- 
tained from the amplifier ‘*B plus” line 
and that the PEC signal be d.c. isolated 
from the amplifier input. The circuit 
(Fig. 1) covering these suggestions is 
somewhat simpler than Mr. Newland’s. 

Should a preamplifier be required, it 
ean be mechanically independent of 
the projector mechanism. Connection 


to the PEC can be made by a good mike 
cable, preferably 24 yyfd./ft. or better. 
To further reduce microphonics, a 1620 
tube, a 6J7, or a 6SJ7 (in order of pref- 
erence) should be used. If rubber sus- 
pension of the tube socket is necessary, 
grommets above and below the chassis 
will isolate the socket well. 

To simplify further, an a.c. exciter 
lamp at 60 cycles can be used without 
objectionable hum, provided the lamp 
is rated two amps or above. A four-or 
five-amp lamp is preferred because of 
the stronger signal to the PEC, but 
probably a separate transformer would 
be required. The only time hum is 
noticeable is when there is no film in 
the sound gate, and this can be taken 
care of with the volume control during 
the threading time. 


Fig. 1. 


MIKE CABLE 
24yupfd./FT. OR BETTER 


TO HIGH IMPEDANCE 
HIGH GAIN INPUT 
(90 D8. OR BETTER) 


B+ ISOV. WELL FILTERED 
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3 GREAT COURSES 
IN RADIO 


Modern radio training requires a combination of facilities and a background of 
teaching experience that few institutions possess. The Tyler Commercial College Radio 
Department is proud of its well-equipped shops, classrooms and laboratories, operating 
under the supervision of skilled teaching personnel with years of radio experience 
behind them. The school of radio was established here more than thirty years ago, and 
has produced thousands of qualified graduates who have taken their places in the 


radio industry in this country and abroad. 


Our courses are constantly revised and kept up-to-date in order to incorporate 
the latest developments in radio, including television, frequency modulation, and elec- 
tronics. No effort is spared to produce the most effective courses for each job objective 


and to maintain a high standard of instruction in all branches of radio. 


APPROVED BY 


VETERANS ADMINISTRATION 


June, 1949 


1. MODERN RADIO SERVICING 


For the student interested in radio maintenance 
and repair work, we offer our course in 
MODERN RADIO SERVICING. In addition to o 
thorough foundation of essential electrical and 
radio theory, the course emphasizes mainte- 
nance and repair techniques, and includes much 
material on frequency modulation and 
television. : 
Average time to complete course... 


10 months 


“2. COMPLETE GENERAL 
_ RADIO COURSE 


To qualify for employment in the commercial 
fields of radio, we have developed the COM- 
PLETE GENERAL RADIO COURSE. This course 
provides all the necessary radio mathematics, 
radio law, radio and electrical theory and 
other material essential for successful prepara- 
tion for both second and first class radiotele- 
phone licenses. Special attention is given to 
tdlevision and frequency modulation problems 
now encountered on the newly revised FCC 
license examinations. International Morse Code 
work is also provided and is of special interest 
to students preparing for second class radio- 
telegraph or amateur examinations. For 
students whose particular interest is broadcast 
control room work, we: have recently modern- 
ized our control room facilitles to provide 
practical experience with late-type console 
equipment. Graduates of the complete general 
radio course are now employed in hundreds of 
broadcasting stations throughout the country. 
Other graduates are radio operators aboard 
ship, or working for airlines, in coastal radio 
stations, and in government radio positions. 


Average time to complete course... 
12 months 


3. ADVANCED BROADCAST 
TECHNICIAN COURSE 


A higher level of specialized instruction is avail- 
able for the licensed broadcast operator whose 
ambition is to qualify for a position of respon- 
sibility in his own field. This is the ADVANCED 
BROADCAST TECHNICIAN COURSE which re- 
quires at least a secorid class radiotelephone 
license as entrance qualification, and provides 
an intensified training in matters of particular 
interest to the future broadcast engineer. Sub- 
jects include basic engineering mathematics, 
fundamental design principles, details of various 
modulation systems, high efficiency linear ampli- 
fiers, directional antenna systems, broadcast 
speech input equipment, line equalizers, peak 
limiters and dynamic noise suppressors. 


Average time to complete course ;.. 
6 months 


Bend [2s Pree Cataligien 


For full details and catalogue 
regarding this unique school, 
write to the Tyler Commercial 
College, Room 202, T. C. C. 
Building, Tyler, Texas. 


MAIL TODAY 


A STATE APPROVED 
INSTITUTION 
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oD SENSATIONAL 
NEW INDOOR 


ANTENNAS 


WARDS NEW TVI-49 


Ward's portable TVI-49 will give excellent 
reception on all channels—orients easily in 
all directions. Chrome plated brass dipoles. 
The TVI-49 is sturdily constructed and 
weighted perfectly—it will not tip over— 

List $6.95 


e 


¢ 
| 
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WARDS NEW TVI-43 


The TVI-43 brings in all channels precisely 
and brilliantly. Most attractive — chrome 
plated brass telescopic dipoles, satin biege 
brown finish—blends perfectly with the most 


exacting interior. List $17.95 
See any leading parts distributors or 
write for catalog today. = Dy 


WARD PRODUCTS CORPORATION 
1523 E. 45TH ST., CLEVELAND 3, OHIO 


DIVISION OF THE GABRIEL CO, 
90 


Station 


6USA Headquarters, Sixth 
Wes. has grown into a key 

station. On the fifth of April, 
1946, Major John Wilson, Jr., W4EUQ, 
operating fixed portable W6, worked 
W6WD on 75 phone. This was the first 
contact at W6USA. At that time, 
W6USA consisted of one BC-610 and 
one Super-Pro receiver. Today W6USA 
is housed in the penthouse on top of 
Building 35 in the Presidio of San 
Francisco and has four BC-610 trans- 
mitters, one SCR 640 transmitter, one 
Hallicrafter HT-18 (which allows use 
of NBFM), one VHF-152 and one SCR- 
639 receiver, and a SCR-211 frequency 
meter, oscilloscope, and Panadaptor, 
and uses crystal or v.f.o. on all bands, 
c.w. or phone. Antennas at present are 
doublets for 80, 40 and 20 meters, and 
a three-element beam on 10 meters. 
The two-meter antenna is a five-ele- 
ment fixed beam. 

If you think this is a “ham’s” para- 
dise, just listen to the new projects al- 
ready started! Two twenty-four-foot 
towers are being erected, one for a 
three-element roto beam on twenty, 
and the other for a four-element roto 
beam on ten. Both are electrically 
rotated and have remote direction in- 
dicators. <A five-element, two-meter 
rotary beam and a four element, six- 
meter rotary beam are also in the proc- 
ess of construction. 

Five new consoles with sloping pan- 
els will house a complete receiving 
position consisting of receiver, pre- 
selector, modulation and carrier level 
indicator, speaker, necessary change- 


of the Month 


over switches, key and mike jacks, and 
a phone patch, also separate jacks for 
remote line in case of emergency. Yes, 
Major Wilson would be surprised if he 
saw W6USA today, as would Colonel 
“Walt”? Snyder and all the other offi- 
cers and men whose cooperation made 
this possible. 

W6USA has overseas schedules and 
is always ready to handle your traffic, 
maintaining operations from 0745 to 
1630 PST and from 1700 to 2400 PST 
Monday through Friday. Every “ham” 
is welcome to “come up and see us 
some time.” The visitors’ book shows 
visits from every district as well as 
visitors from overseas and many 
SWL’s. 

W6USA is controlling station for 
MARS in the Sixth Army Area. The 
staff consists of SFC “Tony” Welzel 
(W2QC) Chief OP; M/Sgt “Robbie” 
Robinson (W6QIU); Sgt “Hank’’ Bow- 
den (W6FHU); Cpl. ‘Whitey’ Roen 
(license but no call); SFC ‘Randy” 
Arnold; SFC ‘Fred” Thourot, and Lt. 
Harold H. Haas, MARS Command Di- 
rector, Sixth Army. 

Call W6USA for traffic or just a rag 
chew. 


Membership in the National Guard 
Military Amateur Radio Service is 


open to any Guardsman or recruit 


who possesses an amateur radio oper- 
ator's license. 
(See page 149 for details) 


Left to right: Tony (Sgt. Anthony E. Welzel, Richmond, Calif., W2QC), Hank (Sgt. H. R. 
Bowdon, Mayfield, Kentucky, W6FHU), Whitey (Cpl. Clarence A. Roen, McLaughlin, 
South Dakota, no call, although he is licensed), and Randy Arnold, performing the 
normal duties of W6USA, 6th Army, in the penthouse station in San Francisco, Calif. 


RADIO & TELEVISION 


NEWS 


ANNOUNCING! 


Greater Values Than Ever Before in Our 
New Larger Store at 189 Greenwich St., 
N. Y. 7. (Come in and Browse Around) 
Formerly 63 Dey St. 


TWO-SPEED PLANETARY DRI VE 


Auxiliary Speed Reducer fits on 
Condenser Shaft back of panel or 
on dial knob shofts. Ratios 5 to 1 
and 1 to 1. Fits any “% inch round 
shaft. 


57c Each—Two for...........-....97E€ 


PERMALLOY SHIELDS 
fer CATHODE RAY TUBES 


Me SULBIG SS cna «3/5 sfelcitice sss a Bie (ataiarerate’s ooeee $1.47 
5” Shield..... 


1.97 


TRANSMITTING KEY 


General purpose transmitting key on a heavy 

die cast base, all mounted on a swinging bracket 

thigh clamp. 1%" pure silver contacts. Key can 
easily removed from clamp, Adjustable 

bearings. Supplied with 5-foot cable and PL-55 

phone plug. 

Brand new—each................... 57¢ 


SELENIUM RECTIFIERS 
Full Wave Bridge Type 


INPUT OUTPUT 
up to 18v AC upto 12v DC ¥% Amp. $1.47 
up to 18v AC upto 12v DC 1 Amp. 1.97 
up to 18v AC upto 12v DC 5 Amp. 5.27 
upto 18v AC upto 12v DC 10 Amp. 8.97 
upto 18v AC upto 12v DC 15 Amp. 11.57 
up to 18v AC upto 12v DC 30 Amp. 22.57 
up to 36v AC upto 28v DC 1 Amp. 3.47 
up to 36v AC upto 28vy DC 5 Amp. 8.57 
up to 36v AC up to 28v DC 10 Amp. 14.57 
up to 36v AC upto 28v DC 15 Amp. 22.27 
up toll5v AC upto100v DC  .25 Amp. 2.57 
up to1ll5v AC up to 100v DC .6 Amp. 5,27 
up to1ll5v AC up to 100v DC 5 Amp. 22.57 
up to115v AC up to 100v DC 3 Amp. 17.97 


OIL CONDENSERS 
NATIONALLY ADVERTISED BRANDS 
All Ratings D. C. 


2x.1m{d. 600v $6.37 Imfd. 2000v £0.97 
.25mfd. 600v .37 2mfd. 2000v 1.27 
.5mfd. 600v xf 4mfd. 2000v 3.77 
Imfd. 600Vv oof 8mfd. 2000v 3.47 
2mfd. 600V .37 l5mfd. 2000v 4.97 
4mf{d. 600v .57 4mfd. 2500v 3.97 
8mfd. 600v  ~=—- 1.07 2mfd. 2500v 2.37 
10mfd. 600v ~=—s«*'1.17 -Imfd. 2500v 1.27 
3x.Imfd. 1000v _ .47 .25mfd. 2500v 1.47 
.25mfd. 1000v 47 ‘mtd. 2500v 1.77 
Imfd. 1000v 57 05mfd. 3000v 1.97 
2mfd. 1000v .67 -25mfd. 3000v 2.67 
ca le “fell Imfd. 3000v 2.87 
mid. Ne ts 12mfd. 3000v 6.97 
1Omidé --1000v - . 2.07 Qmfd. 4000v 4.87 
15mfd. 1000v 2.27 Imfd. 5000 4.97 
20mfd. 1000v 2.97 a eat POL 5 eke 
24mfd. 1500v 5.27 -lmfd. 7000V 2.97 
-Imfd. 1750v 87 38mfd. 4000v 5,37 
‘Imfd. 2000v 97 2mfd. 3000v 3.47 
.25mfd. 2000v 1.07 2x.lmfd. 7000v 3.27 
mtd. 2000v 1.17 .02mfd. 12000v 9.97 


HIGH CAPACITY CONDENSERS 


Dann e ee WV DC. 26 ool oc. cee eee ne $4.97 
2x8500 mid.—25 WVDC...............c0005 5 3.47 
SRMRIAR EA VDC. 5. ockcccsocdeecccsess 137 
R000 wnids—-26 WVDC.... 00.0. .-sccce cece ves 2.47 
Beeb tal 10. VDC..c... cuca csc on ceees 1.27 
1000 mfd.—15 WVDC...... BO chee Bes 197 
tO DV IIG oe igo. aocnc dees odeaae ‘57 
100 midi—5O WVDC.. os. c ci ccc cc cee eee ‘47 
4x10 mfd.—400 VDC....... Gime: Tl eres ‘87 
MOU IIS WV DC. 0. co cc ces otes ene 1.97 
4000 mfd.—25 WVDC............. et pen 2.47 
4000 mfd.—30 WVDC.............. werageese2.97 


PHONE DIGBY 9-0347 


RADIO HAM SHACK Inc. 


RADIO TUBES 


NEW! STANDARD BRANDS! 


1B24 $4.87 
1B2 3.97 
1B29 3.47 
1B32 1.97 
1N21 .67 
1N23 Vi! 
1N34 1.37 
1P24 .87 
2AP1 3.27 
2C21 27 
2C22 ERE 
2C26A a27 
2C34 27 
2C40 3.57 
2C44 ey bth 
2C46 6.87 
2D21 1.07 
2321 9.87 
2J22 9.87 
2J26 9.87 
2348 19.97 
23548 39.97 
2K25 23.97 
2K28 11.57 
2V3G .97 
2X2 .37 
3AP1 3.97 
3B22 2.97 
3B24 1.87 
3B26 1.47 
3BP1 1.37 
3CP1 2.67 
ean et, 
3C2¢ 
3C24/24G ‘7 
3C30 saa, 
3C31 1.47 
3D21A 1.47 
3DP1 1.97 
3E29 5.o7 
3GP1 4.97 
4AP10 2.97 
4B24 2.27 
427 12.97 
5AP4 3.97 
5BP1 1.47 
5BP4 2.47 
5CP1 1.97 
5CP1A 8.97 
5D21 34.97 
5FP7 1.37 
5JP2 11.97 
5LP1 13.97 
5NP1 8.97 
5R4GY = 1.17 
6C21 24.97 
654 5.87 
9GP7 9.97 
9JP1 3.57 
9LP7 3.57 
10Y .37 
1ZDP7 12.97 
12GP7 12.97 
15E 1.97 
15R OS he 
28D7 EYE 
30 Spec 427 
45 Spec 47 
75TL 2.87 
100R 1.47 
100TH 9.97 
100TS 2.37 
227A 2.97 
249C 2.57 
250R 9.97 
250TH 19.47 
250TL 19.47 
294A 4.97 
304TH 3.47 
304TL -97 
305A 12.47 
307A 3.97 
316A -67 
327A 2.97 
350B 1.47 
368AS 3.27 
371B 97 
378A 1.97 
434A 3.27 
446A -67 
450TH 18.47 
451 1.47 
530 22:57, 
531 4.97 
532 2.87 
559 .87 
575A 12.97 
TO3A 3.27 
705A 1.97 
7JO6CY 18.97 
707B 8.47 
708A 1.97 
713A 1,27 
715B 7.57 
715C 34.97 
TATA .67 
721A 1.97 
723AB 12.97 
725A 12.87 
726A 7.57 
750TL 44,97 
800 197 
801A 47 
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802 $2.97 
803 4.87 
804 6.57 
805 3.87 
807 1.07 
808 1.57 
809 2.47 
810 5.97 
811 1.97 
812 2.47 
813 6.47 
814 2.67 
815 1.87 
816 1.07 
826 47 
829B 5.97 
830B 3.57 
832A 4.57 
833A 29.97 
836A As 
837 1.27 
838 2.87 
841 47 
843 .37 
845 4.17 
851 24.97 
860 1.87 
861 10.47 
862A 497.47 
864 -47 
865 ao7 
866A 1.17 
866JR 1.17 
869B 27.57 
872A 1,47 
874 457, 
876 -67 
878 1.27 
884 1.27 
885 -77 
902P1 4.97 
905 1.87 
923 -87 
954 27 
955 .37 
956 .37 
957 -27 
958A 27 
1613 257 
1616 87 
1619 -27 
1624 vel 
1625 .37 
1626 -37 
1629 -27 
1630 1.87 
1636 3.97 
1638 1,47 
1641 357 
1654 1.97 
1851 *y 
1960 2.97 
2050 -67 
2051 -47 
$011 1,27 
8012A 1.47 
8013A 1.27 
8016 97 
8020 1.47 
8025 3.57 
$001 -37 
$002 37 
$003 37 
9004 37 
9006 -27 
C6S 3.97 


CK507A X1.47 
CK1005 27 


CK1090- 1.27 
£1148 -67 
EF50 -47 
F123A 9.97 
F127A = 17.97 
F128A 39.47 
F660 39.47 
F862A 497.47 
FG17 2.87 
FG81A 3.97 
FG95 8.97 
FG105 9.97 
GL697 29.47 
HY69 3.97 


ML101 29.47 
ML502 39.47 
RK59 1.97 
RK60 -57 
RK72 1.37 
RK73 1.67 
RK75 3.97 
RK705 1.97 
RX21 3.27 
RX120 899.97 
5836 2.97 
VR75 teks 
VR78 .37 
VR9IO -67 
VR105 -67 
VR150 57 
VT127A 2.37 
VU111 -37 


ZRH Se 


SPECIALS OF THE MONTH 


OZ4 $ .67 
TA5GT 147 
TATC Tes 67; 
1H5GT = '57 
1L4 .67 
1LC6 :87 
1LD5 ye 
1LE3 :97 
1LH4 77 
1LN5 :67 
IN5GT 157 
1R5 .67 
184 .67 
185 .57 
1T4 157 
2A3 :97 
3A5 1.37 
384 .67 
3Q4 .67 
3Q5 :67 
514 .97 
5U4G 147 
5V4 .87 
5W4 :67 
5X4 157 
5Y3 137 
5Y4 147 
523 :47 
524 :77 
6A7 -67 
6A8GT 167 
6AB7 77 
6AC7 77 
6AG5 :87 
6AG7 117 
6AJ5 187 
6AK5 187 
6AK6 ‘87 
6AL5 .67 
6AQ5 :67 
6AQ6 :67 
6AT6 147 
6AU6 77 
6B4G :97 
6BG6G 1.97 
6BEG .67 
6B8 .87 
6C4 E27 
6C5 -47 
6C6 157 
6D6 .47 
6F6 :57 
6EF7 157 
6G6 77 
6H6 147 
635 147 
636 187 
6J7 .67 
6K6 147 
6K7 ‘57 
6L6 1.17 
6L6G :97 
6L7 :87 
6N7 maT 
6Q7 -67 
6SAT7 ‘47 
6SC7 .67 
6SF5 57 
6SG7 -67 
6SH7 ‘47 
68J7 ‘47 
6SK7 147 
6SL7 .57 
6SN7 57 
6SQ7 ‘47 
6V6GT 167 
6X5GT 157 
6ZY5G —-.87 
12A6 17 
12AT6 .57 
12AU6GT :57 
12C8 137 
12J5GT 37 
12SA7GT :57 
12SK7GT :57 
12SG7GT :57 
12SH7GT 157 
12SL7GT :67 
12SQ7GT ‘57 
12SR7GT. 157 
14A7 .87 
14Q7 57 
24A .67 
25L6GT  .57 
2525 47 
27 47 
35/51 .57 
35L6GT —.57 
3523 .57 
35Z5 47 
45 .57 
50B5 .67 
5OL6GT —.57 
56 47 
76 47 
77 47 
78 47 
80 47 
83 £77 
84/6Z4 .67 
11723 .57 
117Z6GT .87 


NEW YORK, N. Y 


LUCKY °7” 


NOW AVAILABLE 
1000 KC Crystal................22008- 
Socket.......... 


.$2.97 
-07 


RF VACUUM SWITCH 
GE-1S21 


9200 volts peak, 8 amps. Used as antenna switch in 
Collins Art 13. 


Bratid sNe@wiehie cae ceeie suka a le Shelia ree oie $2.47 


TRANSFORMER—115 V. 60 Cy. 
HI-VOLTAGE INSULATION 


2500v @ 15 ma 

ZUSO VW" @ ass, etlcieias ele cetera iacalefelefoue|s a. 
2100v @ 10 ma 

1800v @ 10 ma; 6.3v @ 2A; 2.5v @ 2A.. 
1750v @ 4 ma; 6.3v @ 3A: 

1600v @ 4 ma.; 700v CT @ 150 ma.; 6.3v 


4.97 


525-0-525v @ 60 ma.;925v @ 10 ma.; 2x5v 
@ 3A; 6.3v @ 3.6A; 6.3v @ 2A; 6.3v @ 
1 1 NI ere ds Mn es ES aE 


500-0-500v @ 25 ma.; 262-0-262v @ 55 ma.; 
6.5v @ 1A; 2xd5v @ 2A 


500-0-500v @ 100 ma.; 5v CT @ 3A 


450-0-450v @ 300 ma.; 140-0-140v @ 100 
ma., 36v @ 1A, 6.3v @ 5A, 5v @ 3A, 
110/220 Dua, Pri 


400-315-0-100-315v @ 200 ma.; 2.5v @ 2A; 
5v @ 3A; 6.3v @ 9A; 6.3v; 9A 


385-0-385-550v @ 200 ma.; 2'%4v @ 2A; 5v 
@ 3A; 3x6.3v-@ 6A—PRI. 110/220.... 6.27 


340-0-340v @ 300 ma.; 1540v @ 5 ma..... 4.97 


300-0-300v @ 65 ma.; 2x5v @ 2A; 6.3v @ 
DUA Gein AAR ocr. siural <-c1s,otehepand aia akods 


150-0-150v @ 80 ma.; 150v @ 40 ma.; 6.3v 
@ 3.5A; 6.3v @ 1A 1.97 


120-0-120v @ 50 ma .97 
80-0-80v @ 225 ma.; 5v @ 2A; 5v @ 4A... 3.97 
DAV LOA: x choy 7hche-vix alos So Helene eG eae, 
1S by Cle OiSi2bAeiaw ce ne tare cam ote oils 2.97 
3x10.3v @ 7A; CT 7.97 
6.3v @ 12A;6.3v @ 2A; 115v @1A...... 3.47 
6i8veGalOArc6.3Ve @..6o os. 2:2 sites ites 2.97 
6.3v CT @ 3.5A; 2.5v CT @ 3A; 
@ 


3.47 


2.97 
6.3v @ 1A; 2%v @ 2A 2.47 
6.3v @ 21%A; 6.3v @ 2A; 24v @ 2A.... 4.97 
6:3v-@ 1A. 2. &..90.972 SveCL 1A -97 
2.5v @ 20A 3.47 
5v @ 3A; 2.5v @ 2A 

5v @ 20A, Dual 110v Pri 


FILTER CHOKES 
HI-VOLTAGE INSULATION 


10 hy @ 400 ma. aes Z 1 hy @ 800 ma. . $14.97 
25 hy @ 160 ma.. 3.4 10 hy @ 250 ma. 2.47 


12 hy @ 150 ma.. 3. 47 10 hy @ 200 ma. 1.98 
25 hy @ 65 ma... 1.37 10/20 @ 85 ma.. 1.57 
.05 hy @ 15 amps 7.97 15 hy @125 ma. 1.47 
l hy @ 5 amps... 6.97 15 hy @ 100 ma. 1.37 
4 hy @ 600 ma... 5.97 3 hy @ 50 ma... .27 
200 hy @ 10 ma.. 3.47 30 Be Dual @ 20 

600 hy @3 ma... 3.47 . eye, Ask? 
325 hy @ 3 ma... 3.47 8/30 | hy @2 250 ma, 3.47 


All Tubes guar- 
anteed, except 
for open fila- 
ments, shorts 
and broken 
glass, for which 
we check before 
shipment. 


Please specify 
how to ship. 


All Prices Subject to 
Change Without Notice 


All merchandise guaranteed. Mail 
orders promptly filled. All prices 
New York City. Send 
Shipping 
Minimum 


F.O.B. 
money order or check. 
charges sent C.O.D. 
order $5.00. 20% Deposit required 
with all orders. 


TEST EQUIPMENT 


THE NEW MODEL 770 — 
AN ACCURATE POCKET-SIZE 


VOLT-OHM-MILLIAMMETER 


(Sensitivity: 1000 ohms per volt) 


Features: e Compact-measures 314”x57”x2%4”. e Uses 
latest design 2% accurate 1 Mil. D’Arsonval type meter. 
e Same zero adjustment holds for both resistance ranges. 
It is not necessary to readjust when switching from one 
resistance range to another. This is an important time- 
saving feature never before included in a V.O.M. in this. 
price range. e Housed in round-cornered, molded case. 
e Beautiful black etched panel. Depressed letters filled 
with permanent white, insures long-life even with con- 
stant use. 


Specifications: 6 A.C. VOLTAGE RANGES: 0-15/30/ 
150 /300/1500/3000 volts. 6 D.C. VOLTAGE RANGES: 
0-744/15/75/150/750/1500 volts. 4 D.C. CURRENT 
RANGES: 0-146/15/150 Ma..0-1%4 Amps. 2° RESIS- 
TANCE RANGES: 0-500 ohms. 0-1 Megohm. 


The Model 770 comes complete with 
self-contained batteries, test leads 
and all operating instructions. 


90 


\ We manufacture a complete line of 
radio test equipment. 


*. 
: MED. BY Write Dept. RN-6 for FREE catalog today! 


SUPERIOR INSTRUMENTS CO. 


227 Fulton Street New York 7, N. Y. 


at your regular jobber 


CRE | vrevares voune men 


for Professional Careers 
with Industry-Recognized training 


Ravio-ELECTRONICS- 
TELEVISION ENGINEERING 


Gjeavvuates of the Capitol Radio 
Engineering Institute residence school 
are preferred by industry because of their 
training and ability. This recognition is the 
reason that CREI men quickly find good 
jobs in radio-electronics-television engineer- 
ing and technical fields. 

With 22 years of practical teaching 
experience in these highly technical fields, 
CRE I offers an outstanding faculty, modern 
and complete laboratories, shops and 
equipment. 

New students are accepted twice monthly 
and each may advance as rapidly as he is 
capable. The basic course with one special- 


HIWAY COMPANY 


Go Mobile on our 


ANNIVERSARY SALE! 
TUBE OF THE MONTH—304TL 


Brand new, Doxed =Pa.t3 1. sakes ee Cc 
ORDER 4 for $2.95 AND WE PREPAY 
SHIPPING! 

Going Mobile! 

VIBRATOR POWER SUPPLY 
6VDC to 180VDC at 50 mils. ‘‘National.” 
Complete with cord, battery clips, and case. 


Brand new! 

We.13 Ibs? Wadi, Bai scat $7.49 
Going Mobile! 
NOISE FILTER 

Cut out that generator hash. Brand 

new! Wt. 3 lbs. Ea.. 


1.29 


Going Mobile! 
ARC-4 TRANSCEIVER 
See our ad May/49 RADIO NEWS, page 171. A 


fewleft.They’re still the hottest 2- 

metersetup to date!Wt. 41 lbs. Ea. 1 7 49 
ized course requires an average of 20 months With MT-230 Mount. $20 49 
to complete, depending on the ability of | |}. Bac.2t nin ee went ° 


the individual student. 

CREI is recognized as one of the country’s 
leading technical institutes. Its work is of 
college level. It prepares the young man for 
a good job in industry in a minimum of time. 


.19—.55 RECEIVER 3 
85 Kes. i oop, “Q’'5'’er. Good condition 
guaranteed. Less dynamotor. Wt. 
13 the. Hacer eee ates $8.95 
7-9 MC ARC-5 TRANSMITTER 
With tubes and crystals. Brand new but not 


packed in factory carton. Wt. 13 
Ibs. E 9 95 


Approved for 
Veterans’ 
Training 


Going Mobile! 
FAMOUS a. 17-B MIKE 


Eee ee ea ee 1289 


APITOL RADIO ENGINEERING INSTITUTE 


An Accredited Technical Institute Founded in 1927 


rs es ee ee es ee 


1 MAIL COUPON FOR FREE CATALOG 
| Capito! Radio Engineering Institute, Dept. 136-A 

| 16th and Park Rd., N.W., Washington 10, D.C. 
} 


The Hiway Policy: 25% DEPOSIT WITH 
ORDER. Remit in full—SAVE C.O.D. 
CHARGES. SATISFACTION GUARAN- 
TEED OR YOUR MONEY BACK! 


HIWAY COMPANY 
Electronic Division 
1304 S. HOOVER ST. 


(Just S. of Pico) (Fitzroy 0343) 
LOS ANGELES 6, CALIFORNIA 
Send for our FREE catalogue 


Please send me your catalog and details, 


Name 2 2 a See ge 


| 
| 
| Street 
l 


City 1 oe! Zone _ State 
| 0 1 am entitled to training under G.I. Bill. 


ee ces re ee ee ee ee ee 


Transient Distortion 
(Continued from page 47) 


difficulty in securing effective feedback 
without incurring oscillation or insta- 
bility. Usually a poor output trans- 
former is blamed for this condition, 
but in the author’s experience, several 
other factors are often of importance. 
The circuit shown in Fig. 2 is designed 
to operate with inexpensive, commer- 
cial-grade transformers, as many of 
these have a frequency response ex- 
tending to above fifteen thousand cy- 
cles and are usable in circuits incorpo- 
rating fifteen to twenty decibels of 
conventional feedback. The use of the 
bridge circuit raises the effective feed- 
back to a much higher level; however, 
in any feedback circuit it is important 
to reduce stray capacities, inductances, 
and couplings to a minimum. Since in 
good operation, the feedback will ex- 
tend up into the ultrasonic range, the 
effect of self-inductance in some types 
of paper condensers should not be neg- 
lected. Likewise, the resistive ele- 
ments in the feedback loop should not 
be wirewound, if possible, especially 
the variable element of the bridge. 
Furthermore, the resistance of electro- 
lytic condensers and ground returns 
may vary greatly at ultrasonic fre- 
quencies, and as a result it is often de- 
sirable to shunt electrolytics with 
small noninductive paper condensers 
and make firm ground connections to 
a copper busbar. 

The phase shifting condensers shown 
in the diagram are C; and C;. C; is 
placed across the primary of the out- 
put transformer and serves the second- 
ary purpose of stabilizing the circuit to 


‘prevent ultrasonic oscillation. Con- 


denser C; is incorporated in the vari- 
able feedback control which acts as a 
resistive portion of the phase shifting 
system and provides variable phase 
shift. As different speakers will have 
varying characteristics, various values 
of capacitance should be tried to best 
match the high-frequency character- 
istics of the speaker. Generally, this 
will mean a definite increase in high- 
frequency brilliance due to improved 
ability to handle complex waves and 
also an apparent actual increase in 
speaker efficiency due to a decrease in 
apparent speaker inertia. However, 
too much capacity should not be used 
in the phase-shifting network or exces- 
sive high-frequency boost will be ob- 
tained. 

In adjusting the circuit, the feed- 
back control should be advanced and 
the variable bridge element adjusted 
to the point where low-frequency os- 
cillation takes place due to regenera- 
tion. The bridge is then adjusted toa 
point slightly beyond the place where 
the low-frequency oscillation ceases. 
This is the point where maximum feed- 
back may be attained, and if the cir- 
cuit is functioning properly, the feed- 
back control may be advanced greatly 
before high-frequency oscillation oc- 


RADIO & TELEVISION NEWS 


<=>. 


SAME WEEK DELIVERY! 
WHY WAIT? ORDER TODAY! 


J4:: 


in lots of 100 


D ca. 


or more 


$20.00 List Value Cornell-Dubilier, Mallory, 
Aerovox, Sprague, Solar, Filter Condensers— 
ten fast moving filters FREE with each 100 tubes. 


1A4 
1A6 
1B5 
1C6 
1C7G 
1D5G 
1D7 
1D8GT 
1F4 
1F5G 
1G6GT 
1H4G 
1H6GT 
1J6G 
7B6 
7E6 
7C4 
14X7 
1B4 
1C4 
1L4 
1P5 
1R5 
184 
1S5 
1T4 
1U4 

iv 


2A3 
2A5 
2A7 
2B7 
3A4 
3Q4 
384 
5U4G | 
5V4 
5X4G 
5Y3GT 
5Y4G 
5Z3 
6A7 
6AC5GT 
6A3 
6A8GT 
6AJ5 
6AQ6 
6AT6 
6B6 
6B7 
6BA6 
6BE6 
6C4 
6C5GT 
6C6 
6C8G 


6D6 
6F5G 
6F6GT 
6F8G 
6G6 
6H6GT 
65J5GT 
6J7GT 
6K6GT 
6K7GT 
6P5GT 
6Q7 
6Q6GT 
6R7 
6SA7GT 
6SC7GT 
6SD7GT 
6SF5GT 
6SF7 
6SG7GT 
6SH7 
6SJ7GT 
6SK7GT 
6SL7GT 
6SQ7GT 
6SR7GT 
6U7GT 
6V6GT 


6x4 
6X5GT 
6Y6G 

10 
12A8GT 
12A6 
12A7 
12AT6 
12AU6 
12C8 
12BA6 
12BE6 
12F5 
12H6 
1255GT 
12J7GT 
12K7GT 
12K8G 
12Q7GT 
12SA7GT 
12SH7GT 
12SG7 
128J7GT 
12SK7GT 
12SN7GT 
12SQ7GT 
12SR7 
12S R7GT 


OUTPUT TRANSFORMERS Fer: 50L6, 50B5, 50A5, 50C6, | 


32L7, 7O0L7, 26A7, 
28D7, 70A7, 1276, 6A5, é6B4, 25€6, 7€5, 
2A3, 6A3, 6Y6, 25B6, 25L6, 39¢ 


each 
For: 6V6, 6F6, 3Q5, 42, 41, 43, 45, 50, 71A, 
12A5, "25AG 25A7, 6N7, 6A6, 25NG, 
25B5, 117L7, 117M7, 117N7, 
117P7, 35A5, 6AHS5, GALG. .ea. 


Warm Weather Buys! 


“VIBRATORS 


Standard 4-prong universal re- 
placement. Very best brands. Ea. 


AUTO ANTENNAS 
Snyder TC-3—Top cowl an- $1 99 
e ea. 


$1.29 


BUFFER CONDENSERS 


1600 WV 17c ea. 
1600 WV 


1c00WV 10for $1.20 


PICKUPS 


Shure—Astatic—wide response 
Finest pickups—standard 


placement 
FILTER CONDENSERS 


Highest Quality Standard Brands, Al! 
Fresh Stock Electrolytic. 60-60 mfd, cee 
c 


(Small size, low hate use in place of 60- 
40, 50-30, 50-50, 40-40, 30-30, etc.) 


15-15 mfd, 150V 
20-20 mfd, 150V 
30-30 mfd, 150V 
40-10 mfd, 150V 


.005 mfd 
.008 mfd 
.01 mfd 


All Merchandise is Brand New and nationally advertised brands.— 
Minimum order $5.00; all shipments F.O.B. Chicago.—25% Deposit 
with order, balance C.0.D. ORDER TODAY! 20% additional on 
LOW PRICE 


small orders outside continental United States. 
CATALOG SENT WITH FIRST ORDER. 
© 


June, 1949 


149¢ 


6, 
| 


600VoliBY-PASSCONDENSERS 


BUY our assortment of all 400V 
and 600V types listed below. 


7c¢ reg hela a for $5 95 


40-20 mfd, 150V 
40-40 mfd, 150V 
50-30 mfd, 150V 
50-50 mfd, 150V..... ec ccceseccers ea. 49c 


RADIO TUBES 


YOUR CHOICE 


LARGEST TUBE STOCK IN THE COUNTRY AT ROCK BOTTOM 
PRICES. Cartoned and Guaranteed . . . 39c ea. in smaller quantities. 


34:° 


in lots of 100 or more 


Popular GT Miniature and Loctal Tubes. All individually car- 
toned and guaranteed best quality. Available at this low price 
and may be assorted. THE FIRST REAL SCOOP FOR THE 


Serre peate™/ FM and TELEVISION TUBES 
SPECIAL A9Qc in 100 lots assorted 


46 
47 54c ea. in smaller 
each quantities. 
6AL5 
6AQ5 


50 
50B5 6S8GT 12AT7 
50L6GT 6SN7GT 12AX7 
56 6AUG 6SS7 12BA7 
57 6BD6 6T8 12S8 
6BG6G 6W7G 19T8 
6BH6 
6BJ6 


58 
70L7GT esate 


is 5ac CRITICAL TUBES 


75 
76 
cack Sensational Low Price 
in 100 lots assorted. 59c ea.in smaller quantities. 


78 

81 

83 

84/624 oz4 1LAG 2V3G =s7F7 7X7 
1AD5 1LC6 3LF4 7G7.—s-: 117L7GT 
1A5GT  1LE3 305 7H7  ~=-:117P7GT 
1A7GT 1LH4 6L6G 737 117Z6GT 
1G4GT  1LN5 6U5 7N7 24A 
1H5GT  1N5GT 7A4 7Q7 35Z4GT 
156G 1Q5GT 7A7 7S7 307 
1LA4 2A3 7E5 7W7 


IMPORTANT—100 lot prices also apply to mixed assortments 
of 341/ec and 49c and 54c tubes. IF YOU WISH, tear out 
this page and send it in. Just write in quantities desired. 
Please print name and address plainly. 


PM SPEAKERS 


Nationally advertised brands=— 
GUARANTEED—best quality 
Alnico 5 Magnet. 

Lots of 10, ea. 95c 
Lots of 10, ea. 95c 
‘with ‘output for 50L6 
Lots of 10, ea. $1.15 
.. Lots of 19, ea. 95c 
Lots of 10, ea. 95c 
individual price 
Lots of 10, ea. 
‘Individual price a 
with output trans- 


IF TRANSFORMERS | 


plandate replacement 


| standard replacement 


VOLUME CONTROLS | 


500,000 ohms with switch | 
aed long shaft—best brands. | 


MISCELLANEOUS BUYS AT LOWEST PRICES! 


GE VARIABLE RELUCTANCE 
CARTRIDGE. 
List Price $9.95 
Your Cost $3.68 ea. 
10 for 49c 
VARIABLE CONDENSERS 
Two gang for superhet stan- 
dard Y%" shaft 
PILOT LIGHTS 
10 boxes for $4.90 
(10 bulbs per box) 


CRYSTAL CARTRIDGE 


Standard replacement crys- 
tal cartridge ea. $1.49 


6-FT. LINE CORDS 
Good Rubber with plug 


6-8 Volts 
2.5 Volts 
6-8 Volts 
6-8 Volts 
6-8 Volts 
6-8 Volts 


SELENIUM RECTIFIERS 


Standard 100 mil... . .ea. 69c 
25. mllee cs co cae. O85, 59C 


8 mfd, 450V 

10 mfd, 450V 

10 mfd, 450V with 20-20 mfd, 25V re 390 
15 mfd, 450V 


30 mfd, 450V 
30 mfd, 450V with 20-20 mfd, 25V ea. 59c 


10 mfd, 25V 
20 mfd, 25V 


CLEAR-VAC co. 


5036 RAVENSWOOD AVE., CHICAGO, ILLINOIS 
“‘Clear Heads Order from CLEAR- VAC 


150V Peek ick ate vis Netetnsartiis ate ea. 19c 


10-10 mfd, 450V 
20-20 mfd, 450V 


SURPLUS 


BRAND NEW TUBES 


eee eee ee es 


eee eee eee eee eee eee ee. 


eee Tee eee eee ee 


2.95 
4. 


steer eeeee 


2 MFD. 4000V, Pyranol.......-s+--:s+000° $2.95 ea 


Bi LOLSsepecess.e vccceseces $20.00 
-25 MFD, 15,000V...cccccccceserssseree® $5.95 ea. 


VHF TRANSCEIVER 


Ideal substitute for SCR-522, freq. range 140-144 mc, 
crystal controlled, 10 watts. The receiver section has 
two individual RF sections, feeding a common 8 stage 
10me IF amplifier. Both RF sections may be oper- 
ated simultaneously, or either one individually. The 
receiver unit has 13 tubes. The transmitter is of 
straight forward design. ‘Transmitter unit has 7 
tubes, one #832 as final modulated by a pair of 6L6 
and push-pull. Complete unit in case with tubes, 
crystals and diagram less dynamotor. 


EXCELLENT CONDITION. ......+cssseoe .$14.95 
New Phantom Antenna for above unit, 3 lamps in 
narallel with sockets. complete for........+.-«+. 95c 


ALTIMETER TRANSCEIVER RT-3/ARN-1 
Frequency 418-462 me. FM with 14 tubes including 
3- 12SJ7, 4- 12SH7, 2- 12H6, 1-VR150, 95 
2- 955, 2- 9004, 24vy Dynamotor, used. $4. 
in working condition...........s-seceres 
R-89/ARN-5A 

Glide path receiver. Crystal control of local oscil- 
lator, 332-335MC, complete with relays, 7—6AJ5, 1— 
12SR7, 2—12SN7, 1—28D7 and 3 xtals; 6497 KC. 
6522 KC, 6547 KC, 90 cye. band pass and 150 cyc 
band pass filters, excellent for making an intermodu- 
lation checker. Beautiful cabinet and chassis as foun- 
dation for many interesting experimental and_con- 
struction projects. Broad pass band on 20.7 

MC. IF’s ideal for television. Schematic + 
furnished. Used, excellent, less covers. 

ODIY fice ie ie aleleteiwratsielae tie elejeleiiare o\ece ee $42 
INGW Bate, .iaisteieitmsieisie e1aeisinibleciveimatinisicle iam . ~ - 
NOW (cic .0l 0 Cin crs aie ieh het enener eft at 

Sturdy, highest quality telephone at less than price 
of a better-class toy. With ringer. 

quires only two flashlight batteries for each 95 
phone and two wires between each phone. $ . 
Excellent condition. Used, Each........ 

: BC-620 TRANSMITTER-RECEIVER UNIT 

°M transmitter-receiver, crystal controlled, two chan- 
nels, freq. range 20-27.9 mc. 13 tubes, dual meter 


for testing filament and plate circuits 
Weed, g00d sa... « sib’ ois stein SIRI eee. Shee $9.95 
MOBILE INSTALLATION KIT 
for BC-659 or BC-620 
Consists ot TS-13, MP-48; 4 section whip antenna: 
insulators, 2 maintenance manuals. NEW... .$12.95 


BC-604 20-28 FM TRANSMITTER 


For 11 and 15 meters; can be operated on 10 meters 

py aneen a See Paetlh 10 channel pushbutton xtal 
on tre wi a ubes, meter, 

covers; less crystals. ea tee 


Used, excellent, with dynamotor............ 10.95 
r.0.B. Chicago Only 4 


BC-684 27.0-38.9 FM TRANSMITTER 


Same _as above except for freq. range. 
FOB Chicago only........ ‘ a ee “ _NOW: 504.95 


10 CM RECEIVER-AMPLIFIER 


Contains the following circuits: Blocking oscillator, 

] Tee gate circuit, Azimith and Vertical sweep cir- 
cuit. 5 stage 30Mc, IF strip with AFC circuit. Tube 
complement: 6—6SN7GT, 2—6V6GT, 6—6AG7, 2— 
6L6GT, 8—6AC7, 2—6H6, 1—2050, 1—884. Used 
excellent condition ......:....e.cceceeecece $14.95 


VERTICAL ANTENNA 


% wave vertical dipole antenna, complete with 36 
inch whip, 36 inch skirt, 7 ft. aluminum pole, mount- 
ing brackets and 8 ft. of coaxial cable with PL-259 
plug site vie ce ee eh eatin ke ee oe NEW $12.95 


APQ-2 RADAR TRANSMITTER 


200 to 500 MC—Used, good condition... .......$7.95 


APQ-9 RADAR TRANSMITTER 
500 to 600 MC—Used, good condition..........$7.95 


SPECIAL! 


WESTINGHOUSE TRANSMITTER B8C-122 
ence arenes 325 ne SOO ast pe poeple field case; 3 
eter us excellent parts (less es)—An 
Buy—BRAND NEW $7.95 ea, ee 


All shipments FOB Chicago or Los Angele: 
epecitied. 20% Deposit orn on all ordere! Minis 
mum order accepted—$5.00. California and Illinois 
residents, please add regular sales tax to your re- 
mittance. 


ARROW SALES, INC., DEPT. N 


Main Office: 1712-14 S. Michigan Ave. 
Chicago 5, Illinois 
North Side Branch: 1802 N. Humboldt Bivd. 
Chicago 47, Illinols 
West Coast Branch: 1260 S. Alvarado 
os Angeles, Calif, 


curs. This oscillation usually occurs 
at one of the speaker’s higher resonant 
points and is preceded by a “ringing” 
sensation on high pitched tones. By 
carefully adjusting the bridge circuit, 
excessive hangover may be achieved in 
the low frequencies, if desired, due to 
regeneration. 

As mentioned before, results obtain- 
able with this-:type of circuit are very 
good, but as with any other type of 
equipment will depend to a large de- 
gree on careful construction and the 
quality of the associated components. 
It should be realized, however, that 
musical tastes may differ widely, and 
an excellent amplifier speaker combi- 
nation is not necessarily a guarantee 
of a high degree of listening pleasure. 
In many musical selections there is 
very little real bass and the elimina- 
tion of “synthetic” bass produced by 
low-frequency resonance may appear 
to the listener as lack of lower register 
in the equipment. Of course, bass 
boost may be used, but this tends to 
distort the proper reproduction of har- 
monic structures. In addition, faults 
originating in the accessory equipment 
such as tuners, pickups, and record- 
ings may be emphasized. 

In judging the performance of a re- 
producing system, one of the simplest 
methods is to use a microphone of good 
quality and observe the ability of the 
system to reproduce different sounds 
naturally. This method tends to elim- 
inate outside sources of distortion such 
as might occur in a recording or radio 
broadcast, and the constructor has the 
advantage of having the original sound 
for direct comparison. As moving coil, 
dynamic microphones may be subject 
to transient distortions similar to those 
found in loudspeakers, the author pre- 
fers to use a good-quality crystal for 
maximum clarity. The human voice is 
a good test of a system’s capabilities, 
as it covers a wide frequency range 
and may have very pronounced tran- 


sients. However, do not be misled by 
speech mannerisms into assuming 
there is good reproduction, as these 
mannerisms may give the effect of nat- 
uralness even though the reproduction 
is quite distorted. The author has 
found that by using systems with supe- 
rior transient response, the effect of 
poor acoustics is greatly diminished, 
and good pickup may be achieved at a 
distance from the microphone. 

It is becoming increasingly evident 
that conventional distortion measure- 
ments are, for the most part, inade- 
quate in judging the actual perform- 
ance of audio equipment, and many 
audio men are beginning to rely on the 
ear as the final arbiter in sound repro- 
duction. In the author’s experience, 
up to twenty per-cent harmonic distor- 
tion may be tolerated in musical re- 
production, provided the transient dis- 
tortions produced in the loudspeaker 
by the resultant steep wave fronts are 
held to a low value. Likewise, fairly 
large amounts of intermodulation dis- 
tortion, when achieved by means other 
than overloading the amplifier, are tol- 
erable and may add a definite quality 
to the reproduction. Both of these dis- 
tortions have a definite relation to the 
sounds being reproduced; however, 
transient distortion often means exces- 
sive distortion at one or more frequen- 
cies, and the resulting discontinuity 
can be very objectionable, especially in 
the higher register. As a result, there 
is often a very good reason for the fre- 
quency attenuation found in many sys- 
tems and the-various listening prac- 
tices condemned by the exponent of 
wide-range reproduction. In cases of 
really good, wide-range systems em- 
ploying binaural reproduction, the re- 
production may be superior to the 
original because of the apparent ideal 
position of the listener and through 
the enhancement of instrument quality 
by added amplification. 


CURING MINIATURE TUBE CONTACT TROUBLES 
By MATTHEW MANDL 


4 pate base prongs of the muniature 
tubes used in television receivers are 
made of tempered metal and are sub- 
ject to oxidation. If the tube socket 
does not exert too strong a grip on the 
prongs of the tube, electrical contact 
may be intermittent or lost entirely A 
common result of this condition is an 
intermittent picture on the television 
screen. Streaks across the picture, or 
complete loss of picture may also result. 

An offending tube of this type can 
usually be found by placing the finger 
over the doubtful tube and moving it 
back and forth slightly in the socket. 
If this makes the condition either bet- 
ter or worse, the tube should be re- 
moved and the prongs scraped ciean 
with a small knife blade. Fine sand- 
paper can also be used to remove the 
oxidized coating. After replacing the 
tube n the socket again check to sec 
if the condition is still p-esent. If the 
trouble persists, the tube socket may 
have to be replaced, inasmuch as ‘t ob- 
viously is not gripping the tube sufhi- 
ciently Often however, the situation’ 


can be remedied without socket re- 
placement by giving a slight bend to 
the tube prongs with a thin-nose pliers. 
This will, in effect, increase the con- 
tacting surface area of the prongs and 
make them fit tighter into the socket 


holes. 30 


(Left) Normal tube with straight prongs 
which due to oxidation may in time cause 
trouble. (Right) Bend prongs slightly so 
that they make better socket contact. 
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OU’LL FIND BRANDS YOU 


hallicrafters 
RECEIVERS FOR THE RADIOMAN 


MODEL 505 Your Cost, 


$149.50 

Hallicrafters Model 505 offers 
you television at a price you can 
afford. Twenty-three tubes assure 
you of steady, bright natural 
pictures. Famous Hallicrafters push 
button tuning permits easy opera- 
tion—instantly locks each station 
in place. 


MODEL 509 DUAL 
FOCUS. Your Cost 
$269.50 


You can choose the picture size 
you want with the Hallicrafters 
Model 509 Dual Focus. Choose 
either a 56 square inch rectangle 
or move up on the. action with a 
huge round close-up of 64 square 
inches! Push button tuning locks 
each channel for best reception. 
A truly fine receiver for $269.50, 
your cost. 


MODEL T-64 CUSTOM CHASSIS. 
Your Cost $169.50 


Here’s the receiver chassis for 
your custom-made _ require- 
ments. The T-64 comes com- 
plete with all parts assembled. 
It is the same unit as the 509 
shown above with cabinet re- 
moved. T-64 has Dual Focus— 
your choice of a 56-inch rec- 
tangle or a 64-inch circular 
picture at a snap of a switch. 
Equipped with push button 
tuning. Chassis is completely 
assembled with all compo- 
nents, except CR tube. 


NEW T-68 PROJEC- 
TION RECEIVER 


by Hallicrafters uses the Phillips 
Optical System to offer a clear 
bright picture that is 16 by 12 
inches. Twenty tubes and five 
rectifiers, plus the projection 
tube, provide an unsurpassed 
projection unit. T-68 has push 
button tuning, and is housed in 
a Chippendale mahogany cab- 
inet of unusual simplicity of de- 
sign. Your Cost, $695.00. 


S-38 COMMUNICATIONS RECEIVER $39.95 


Famous Hallicrafters $-38 is the receiver that amaz- 
es the experts. This famous Hallicrafters communi- 
cations receiver is the lowest priced unit on the 
market. Excellent reception on the Standard Broad- 
cast band as well as three short wave bands. 
Continuous AM reception from 540 Ke to 32 Mc. 
Controls are: Speaker/Phones, AM/CW, and 
noise limiter switches, AF Gain, Receive /Standby, 
4 Band Switches. 


Send the Coupon for FREE Almo Broadcaster 
magazine. 


Your Name 


eee ee ee eee eee eseeeeeseseeseseeeeSeeeHoee 


Street and Number 


Wilmington, Del. Branch 


6th & ORANGE STS. 


1949 


This fine new projection receiver. 
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TWICE THE PLAYING TIME—HALF THE COST 
WITH TWIN-TRAX MAGNETIC TAPE CHASSIS 
BY AMPLIFIER CORPORATION OF AMERICA 


New Twin-Trax foundation type recorder chassis offers you one full 
hour of recording on a standard 7” reel of magnetic tape. This is 
accomplished by a revolutionary new method of recording on two 
sound tracks. This cuts tape costs in half—gives you twice the playing 
time on a standard reel. 
A single connection to your radio picks off programs as you listen. 
Plug in a microphone and record voice and musical performance. 
Ideal for adapting existing amplification equipment for magnetic 
sound and reproduction. Or for use in permanent console installations. 
You need only construct a preamplifier and bias oscillator. Circuits 
fully described in 32 page instruction book accompanying each set. 
Attainable frequency response 50-9,000 cycles (plus-minus) 3 Db. 
Size: 6%" H; 10” W; 13%” D. Weight 16 pounds. Less tubes and 
accessories. Professional Net Price, $89.50. 


Here’s the Answer to FRINGE AND 
LOW SIGNAL Area Reception Problems 


JFD STACKED 
ALL-BAND TV ARRAY 


DOUBLE D-X-er 


e Provides Minimum Noise, 
Less Fading and Reduced 
Multi-Path Reflections. 

e Stacked Designed Offers 
High DB Gain on Both 
Bands. , 

e Maximum Sensitivity with 
Minimum Interference. 


No. TA 160 (Single bay conical) 
$1 9.40 List 


No. TA 161 (as illustrated with 4 wave- 


$39.30 List 


length jumper bars) 


Cut Installation Time and Costs! 
With Unique JFD Mast Lead-In Stand-Offs 
At amazingly Low Cost of 12¢ Each. 


¢ Polyethylene Insert Assures Excellent High 


Frequency Transmission. 
e Anchor Lead-ins Firmly in Place. 
e Save Time .. . Save Labor . . . Save Money 


e Available in All Lengths to Fit Every Mast 
Diameter. 


RADIO COMPANY 


ARCH ST., PHILADELPHIA 6, PA. 


West Phila. Branch 
6205 MARKET.ST. 
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CHICAGO 


FEATHERWEIGHT 
MULTI-TESTERS 


Highest Quality— Chicago ‘“‘Featherweight”’ Multi-test- 
ers are made with the precision of a fine watch. Strict 
tolerances provide accuracies far above commercial 
standards—readings are absolutely dependable. 


’” 


Most Compact—Chicago ‘‘Featherweights”’ are the small- 
est multi-testers in the world. They are truly pocket-size 
instruments, weighing only a few ounces . . . a pleasure 
to use in or out of the shop. 


Lowest Cost—Chicago ‘‘Featherweights’’ guarantee more real usefulness 
and dependability. at considerably lower cost. There is nothing like a 
‘‘Featherweight”’ for standing up under hard daily use. They are built 
to ‘‘take it.’”’ ; 


Chicago "'Featherweights” 


Model 450A 
Volt-Ohm Milliammeter for DC 
Volts 0-5/10/50/500/1000 Mils 0-1 
Ohms Full Scale 5000/50,000/500,000 
Ohms Center Scale 30/300/3000 


Net price $10.90 


Model 451A 
Volt-Ohmmeter for AC and DC 
Volts DC 0-10/50/100/500/1000 
Volts AC & Output 0-10/50/100/500/1000 
Ohms Full Scale 500,000 
Ohms Center Scale 7200 


Net price $14.90 


Model 452A 
High Sensitivity DC Volt-Ohmmeter : 
Volts 0-10/50/100/500/1000 10,000 Ohms per Volt 
Ohms Full Scale 2000/20,000/200,000/2,000,000 
Ohms Center Scale 30/300/3000/30,000 


Net price $14.90 
There is a Chicago Multi-Tester for every purpose 


Write for our complete catalog 


CHICAGO INDUSTRIAL INSTRUMENT CO., 536 W. ELM ST. CHICAGO 10, ILL. 


SAVE MONEY cusnawreen 
GENERAL ELECTRIC SELSYN 


Type 2J1GI 


Will operate from 
110 volts, 60 eycle 
by using a resistor 
or a condenser in 
series. Size is 24” 
in diameter x 4%” 
long. Ideal for 
beam antenna po- 
sition indicator. 


price *2elD 


per pair —re- 


send today for this 
big book of values in 


TELEVISION 
RADIO, ELECTRONIC, 
=| INDUSTRIAL, SOUND & 
| AMATEUR EQUIPMENT 


NEW 1949 
moved from 


" NEWARK CATALOG Pnoved from 


20,000 items including everything in STAND - ee aoe 
ARD BRAND equipment! 148 pages packed 
with pictures, charts, and vital information! 


KITS! SETS! PARTS! ACCESSORIES! 


No matter how tiny the part, how wemendous the 
system .. . it's listed in this mammoth catalog... 
the one easy, satisfactory way to always get top- 
performing, top-value equipment! The most com- 
plete essential reference book for pros, hams, 
hobbyists, novices, oldtimers . . . anyone, everyone 
interested in IV. radio and sound equipment! 


24-HR. MAIL SERVICE @ ONE YEAR TO PAY 


HAYDEN TIMING 


Type 45629R 
110 volts, 60 cycle, 
2.2 watts, 1/240 
REP iMs 


Price 3.00 


ea. net, new. 
Type 36938-2 


price $3000 


ea. net, new. 


DELCO ALNICO 
Field Motor 
Type 5069466 


27.5 volts D.C. 
10,000 R.P.M. 


110 volts, 60 cycle, 2.2 


watts, 4% R.P.M. 
3 GREAT STORES! Uptown ot 115 West 45th Street 


and Downtown at 212 Fulton Street in NEW YORK 
323 West Madison Street in the heart of CHICAGO 


MAIL COUPON TODAY 


Newark Electric Co. : te Wrens Bien. 

1 242 W. 55th St., NYC price $3000 
Dept. F-2 Piease send FREE Newark Catalog to: l ea, net—new. 
5 EE ee ee ee l INSTRUMENT ASSOCIATES 

ADDRESS | 147-57 41st Ave., Flushing, N. Y. 
] | INdependence 3-1919 

CY 22 oo ee Se: STATED 
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Super-modulated Rig 


(Continued from page 52) 


connected solidly to the chassis at 
each of their ends. 

Jacks J;, J3, and J, and the eight in- 
sulated power supply binding posts are 
mounted along the rear lip of the 
chassis (Fig. 1, left). The a.c. power 
cord supplying the two filament trans- 
formers enters a grommet-lined hole 
just below jack J:. The 6.3 volt fila- 
ment transformers (T; and T,) are 
mounted under the chassis close to- 
gether in the right-rear corner. The 
pilot light bracket is mounted near the 
center of the front lip of the chassis. 
Clearance holes (See Fig. 3) are 
drilled to pass the terminals of trans- 
former T:. A similar transformer of 
different construction might be pro- 
vided with wire leads. Fixed condens- 
ers, Cy, and C.;, are mounted on top of 
the chassis near the final tank vari- 
able condenser and tank coil with 
which they are associated. All other 
condensers are below chassis. 

The final tank coils posed something 
of a problem. The 100 uxfd. per-sec- 
tion tuning condenser (Ci) was chosen 
for high C and good flywheel action in 
this circuit. To work with this capaci- 
tance, the coils need to be somewhat 
small in inductance. We could find no 
small, manufactured plug-in coils (in 
the 75-watt category) having both cen- 
ter taps and end links. The problem 
was solved simply, however, by put- 
ting our own center taps on Barker & 
Williamson Type JEL end-lined coils. 
There is one unused contact on the 
ceramic five-pin plugs of these coils 
which conveniently accommodates the 
center tap lead. However, it becomes 
necessary to use the B. & W. 40-meter 
coil for 80-meter operation, the 10- 
meter coil for 20-meter operation, and 
a special coil which must be wound 
for 10 meters. The special coil is air- 
wound with No. 14 or 16 tinned copper 
wire and consists of 4 turns, 1%” in 
diameter, spaced to a winding length 
of 2 inches. Tap the second turn. The 
link winding is 2 turns of the same 
wire airwound to the same diameter 
and supported not more than 4” from 
the “cold” end of the main coil. The 
final tank coils plug into a five-prong 
ceramic socket mounted on ceramic 
standoff insulators near tuning con- 
denser Cy. (See Fig. 1.) 

Tuning condenser Cy, being rotor- 
grounded to the chassis, is mounted on 
short metal pillars as close as possible 
to the coil socket. 

Two uncased uwufd. condensers were 
used for Cis, Ci;, and Cis; mainly be- 
cause of the small size of these large- 
capacitance units. (Note: electrolytic 
condensers cannot be employed in 
these positions.) These condensers, 
which are 34”"x1%"x%” in size, are 
mounted under the chassis by means 
of metal bracket straps under trans- 
former T:. They are not shown in 
Fig. 3, since they hide much of the wir- 


RADIO & TELEVISION NEWS 


A UNIQUE BOOK 
IN THIS FIELD! 


An Excellent Book for the 
Serviceman and Amateur! 


RADIO TEST 
INSTRUMENTS 


by Rufus P. Turner 
Consulting Engineer, RADIO NEWS 


TELLS HOW TO CONSTRUCT, CALIBRATE AND 
USE ELECTRONIC AND RADIO TEST EQUIPMENT 


This well illustrated and practical manual will be an asset to any 
tadio man’s service library. It shows how to build, how to prop- 
erly calibrate, how to use dozens of different types of radio and 
electronic testing devices. It covers briefly the theoretical explana- 
tion of radio, but only to make sure the reader first understands 
electrical and radio theory. The major portion of the book is de- 
voted to technical data, which is presented in clear, understandable 
language. An ideal text for the practical radio man and a must 
for the radio serviceman. 


Graphically Illustrated 


Included are 182 informative illustrations—diagrams, charts, 
tables, and photographs—carefully chosen by the author to illus- 
trate his sixteen chapters. RADIO TEST INSTRUMENTS is a 
unique presentation of a culmination of the author's own practices 
and applications. He has constructed and calibrated, tested and 
built, each piece of equipment described. And he shows how you 
can build and use these test instruments. 


ACCURATE . . . AUTHORITATIVE 
PROFUSELY ILLUSTRATED 
221 PAGES; 182 ILLUSTRATIONS 
AN EXCEPTIONAL VALUE 
FOR ONLY 


$4.50 


Covers Fully All These Test Instruments 


e Multipliers e Vacuum-Tube e Substitution-Type 
e Resistors Voltmeters Capacitance 
e Multi-Range e Decibel Meters Checkers 
Voltmeters e Bridge-Type e Resonant In- 
e Multi-Range Impedance Meters ductometers 'MAIL THIS C OUPON TODAY| 
Ammeters e Direct-Reading e Precision Re- I 
e Ohmmeters Impedance Meters sistance Bridge Zift-Davis Publishing Company, Dept. RN-6 
e Ultra-High- ¢ Simple Capacitor e High-Gain Null | 185 North Wabash Ave., Chicago 1, Ill. | 
Resistance Meg- Checkers Detectors | haan Tha et ES : 
chmmeters Compact Capacitor» Oscilloscopes ee 
e Volt-Ohm- Checkers e RF. Test Os- | STRUMENTS. I understand that I may return book | 
Milliammeters e Simple Coil cillators apni Ave days for full refund if I am not entirely l 
e Wattmeters Checkers @ and many others aes ora | 
eae 
AITO War aserscassee isi oc Ricteiere eleteliate oe\\srSis'n # ate tale «ape & wie (9, 0% | 
Price $4.50. Use convenient coupon 
with, tull"return privilege PUASESS gs ath aan ee CRAs o Vigil a, Peles Ue cee Me «8s : 
ZIFF-DAVIS PUBLISHING COMPANY ee Sed cena | 
185 North Wabash Avenue, Chicago 1, Ill. Nei ee ROE Ba Od 
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JUST THE BOOK FOR 
HAMS TO RECOMMEND 
TO BEGINNER FRIENDS 


$]00 


IN U.S.A. fill 


PTH ) i 


A New, Bette 
Fourth Edition of 


THE RADIO 
AMATEUR 
NEWCOMER 


the only comprehensive book for 
the beginner! 


You need no other book to get your license 
and get on the air. Written by the editors 
of RADIO HANDBOOK, especially for those 
just getting started, or getting interested in 
amateur radio. 

e How-to-build simple equip- 
ment for a complete sta- 
tion on all newcomer 
bands. 

@ Operating instructions. 

e Simple theory. 

e Complete section of study 
questions, including those 
needed to pass the license 
exam. 

e U.S.A. Amateur radio regu- 
lations. 


MORE MATERIAL THAN EVER BEFORE! 


Get it at your dealer, or look for its cheery 
red cover on your favorite newsstand. 


$1.00 PER COPY 


On direct orders from us, 
please add 10c for mailing. 


1302 KENWOOD ROAD, SANTA BARBARA, CALIFORNIA 


ing and components which we wished 
to show in the photograph. 

There is ample “breathing space” 
above and below the chassis, as will 
be seen from the photographs. This is 
essential to stable operation. without 
feedback and interaction. The reader 
should avoid crowded construction as 
much as possible. The 807’s, usually 
cantankerous as regards parasitics 
and feedback, were tamed completely 
by the baffle shield, tube shields, choke 
RFC,, and parasitic suppressor resistor 
R;. Since providing each of these fea- 
tures, the tubes have shown no incli- 
nation to take off on their own. 

Wiring of the circuit is entirely con- 
ventional. Keep all filament leads 
tightly twisted and close to the chas- 
sis. Hold these leads down to the 
chassis with soldering lugs bent to act 
as clamps. Keep all r.f. wiring as close 
as possible to associated coils and 
tubes. Use solid, insulated hookup 
wire to insure rigidity of leads. Make 
every connection tight mechanically 
before soldering. 

We believe that best results will be 
obtained through the use of separate 
power supplies, as indicated by the 
labelled input terminals in Fig. 2. This 
would call for separate d.c. units as 
follows: (A) 350 v. at 125 ma., (B) 
200; Ve at 100 -ma.;(C). 902 tox1502v., 
(D) 45 to 67% v., and (E) 400 to 750 
v. at 200 ma. Batteries may be used 
for (C) and (D), and, considering their 
long life and simplicity, they seem to 
have the edge on a.c. operated grid 
bias supply units. A single power sup- 
ply can be used satisfactorily for (A) 
and (B), provided such a unit will de- 
liver about 250 milliamperes with good 
regulation and provided also that it 
supplies the 250 volts separately for 
the 6B4-G stage. 


Initial Adjustment 

After the tube heaters are placed 
into operation, connect the external 
exciter to jack J;. Plece the 80-meter 
coils in positions L,-L, and L;. Feed in 
the external 80-meter signal and ad- 
just C, to resonance as indicated by 
maximum brilliance of a pickup flash- 
lamp coupled loosely to coil L: Now, 
neutralize the 6L6 stage, using either 
the pickup lamp or a crystal diode and 
milliammeter coupled to coil L:, ad- 
justing C, until no lamp or pickup 
meter indication is obtained as con- 
denser C; is tuned throughout its 
range. 

(1) Connect a 0-150 d.c. milliam- 
meter to jack Js. 

(2) Connect a short piece of coaxial 
cable to jack J; and terminate this ca- 
ble with a 50 to 72-ohm, 100-watt, non- 
inductive resistor or a 100-watt Mazda 
lamp. No plate voltage should be ap- 
plied to any part of the transmitter at 
this time. Do not connect “B+’ to 
the 6L6 stage until neutralizing has 
been completed. 

(3) Ground jack J, temporarily. 

(4) Plug in the 80-meter tank coil, 
Lu- Ls. 

(5) Connect the other power sup- 
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plies, making sure that the C batteries 
are connected properly before switch- 
ing on the plate and screen voltages 
to the 807’s. 

(6) Set condensers C. and Cs to 
maximum capacitance. 

(7) Switch on the external exciter 
(80-meter signal) and tune C., for dip 
of the milliammeter. Examine the 807 
circuits for parasitics. 

(8) Transfer milliammeter to jack 
J;, noting lower plate current reading. 
Retune C,, for plate current dip. If 
any retuning is required, the position 
of the center tap must be changed on 
coil ZL, until dip occurs at the same 
setting of condenser C::, whether the 
milliammeter is plugged into jack Js 
or J. 

(9) Repeat these operations on 20 
and 10 meters. For 20-meter opera- 
tion, feed a 40-meter signal into jack 
J; Plug in the 40-meter r.f. driver 
coil at L, and the 20-meter coil at L:. 
(The r.f. stage does not need neutral- 
ization except on 80 meters.) For 10- 
meter operation, feed a 20-meter sig- 
nal into jack J, plug in the 20-meter 
r.f. driver coil at L. and the 10-meter 
coil at L;. Tune the 6L6 stage with the 
aid of a d.c. milliammeter plugged into 
jack J.. Adjust the center tap on Ly, 
if required, according to instructions 
given in step (8). 

(10) Remove ground jumper from 
jack J, and connect speech amplifier 
to J; Connect r.f. ammeter (0-2 am- 
peres) in series with the load resistor 
connected to jack J3. 

(11) Note r.f. ammeter reading. Ap- 
ply a continuous sine wave signal to 
the speech amplifier—or whistle a sus- 
tained single tone into the microphone. 
Note increase in ammeter reading on 
modulation. For 100. per-cent modu- 
lation, this increase will be 22%~-per- 
cent of the initial reading. If a satis- 
factory increase is not obtained, it is 
very likely that the ratio of C; to Cs is 
incorrect. Leaving C. at maximum 
capacitance setting, adjust C; until 
100 per-cent modulation is obtained. 

(11) Observe the output signal with 
an oscilloscope. This may be done by 
picking up a small amount of signal 
by means of a 2 or 3-turn coil of in- 
sulated hookup wire (about 2 inches 
in diameter) placed near coil L,, and 
applying it to the vertical plates of 
the ’scope directly. Set the internal 
sweep oscillator of the ’scope to about 
1000 cycles. Set the syne control to 
its internal position. A broad band will 
be seen on the screen. Make a note 
of the height of this band. Whistle a 
steady note into the microphone, or 
apply a sine wave signal to the speech 
amplifier and note that the band pat- 
tern changes to a string of solid cycles. 
Measure the height of this new pattern 
from the peak of a positive half-cycle 
to the peak of a negative half-cycle. 
At 100 per-cent modulation, the peak- 
to-peak distance will be twice the 
original height of the band pattern. 
For best operation, it may be neces- 
sary to adjust the bias voltages of the 
807’s between the limits shown at the 
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terminals in Fig. 2. It seems reason- 
able, however, that best operation will 
be secured when the higher voltage 
values are used. An-added advantage 
also will be some form of r.f. output 
control in the external exciter. 

(12) Listen to the modulated signal 
with a crystal diode monitor or well- 
shielded non-oscillating receiver, to 
check audio quality, speech cleanli- 
ness, etc. 


Performance 


Any voltage between 400 and 750 
normally may be applied to the 807 
plates. The r.f. output will be close 
to the table c.w. values of 25 watts 
for 400 volts, 30 watts for 500 volts, 
40 watts for 600 volts, and 50 watts 
for 750 volts. At 750 volts, it may be 
advisable to employ a wider plate 
spacing in tuning condenser C,, than 
is specified in Fig. 2. 

With the milliammeter in jack J,, 
full 100 ma. should be read under 
loaded conditions with no modulation. 
The no-modulation plate current read- 
ing with the milliammeter at J; will 
be from 8 to 10 ma. Under full-loaded 
conditions with modulation, the plate 
current at J. will drop to approxi- 
mately 65 ma., and the plate current 
at J; will rise to 35 ma. 

In keeping with the features of the 
Taylor modulation system, the signal 
from this 807 rig will be found to have 
surprisingly narrow bandwidth and a 
loudness far exceeding expectations 
from either a 25, 30, 40, or 50-watt 
signal. 

The author takes this opportunity to 
express his appreciation to Mr. R. E. 
Taylor of Los Angeles, originator and 
patent owner of the super-modulation 
circuit, for invaluable cooperation and 
guidance while the transmitter de- 
scribed here was under construction. 


TV. CLENICAL 
MEETINGS SCHEDULED 


URING the next six weeks, radio- 

television service dealers, repair- 
men, and engineers in eleyen metro- 
politan areas from coast to coast will 
attend the remainder of a series of clin- 
ical meetings conducted by Henry M. 
Joseph, chief engineer of the Coastwise 
Electronics Co. in Los Angeles, manu- 
facturers of Ferret equipment. 

Technicians, dealers, and engineers 
attending these meetings will be in- 
structed in the newest methods and 
procedures of servicing modern TV 
equipment. All phases of alignment, re- 
pair, and servicing are discussed and 
demonstrated. 

The latter half of the twelve-week 
series is scheduled for the following 
cities: Buffalo, May 31; Syracuse, June 
1; Albany, June 2; Boston, June 3; 
New York, June 7, 8, 9, 10, 13; Philadel- 
phia, June 20, 22; Baltimore, June 24; 
Washington, June 27; Atlanta, June 30; 
New Orleans, July 5; and Dallas, July 7. 
Among the cities covered during the 
first half of the schedule in April and 
May were Chicago, Pittsburgh, Cleve- 
land, and Cincinnati. 
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CONVERT 


LARGE 
SCREEN 


30 KV RF POWER SUPPLY 


Dimensions—Length 
141%”, Width 1114”, 
Height 1214” 
The above unit is com- 
plete including low 
voltage DC supply. 
The vo'tage is vari- 
able from 15KV to 
30KV through a con- 
trol on the front panel. 
The high voltage unit 
includes a focus con- 
trol and voltage tap 
variable from 4KV to 


6KV for use with STP4 Projection Kinescope Tube. The 
high voltage 30KV-6KV cables are 3 ft. 11 inches in 
length and are of the safety type. Utilizes 6 tubes. 
Net Price Complete 


99.50 


SPELLMAN 
F1.9 
PROJECTION 
TV LENS 


Dimensions: Length 7’, Diameter 4%’ 
F1.9 EF.5 in. (127.0 mm.) This lens incorporates in bar- 
rél a corrective lens for use with a 5TP4 projection 
tube. It is easily removable for use with flat type tubes. 
Lens can be utilized to project picture sizes from several 
inches to 7 x 9 feet. 
Complete with mounting ring. Ma- 
chined slotted Mounting Ring avail- Only $90 
able for hand focusing adjustment. Has 4 holes for 
easy mounting on plate. $8.00 extra, 


STP4 
PROJECTION 
KINESCOPE 
TUBE 


Features a metal backed white fluorescent screen hav- 
ing high brightness and contrast. 
Neti Price cercisiecersrateleie shit cule lh ate relat a oem o7e 


DIRECT - VIEW 


PROJECTION TELEVISION! 


Any electro-magnetic deflection TV set can be converted! All you need are 
3 basic components: lens, tube and power supply. 


SPELLMAN TELEVISION Co., INC. 


DEPT. A, 130 WEST 24th STREET, NEW YORK 11, N. Y. e AL 5-3680 


TELEVISION TO 


HIGH VOLTAGE METER 
0 TO 30 KV 


A precision-made _ instrument 
with range from 0 to 30 KV. 
Has 4” scale and only draws 
20 microamps. Bakelite meter 
panel housed in solid oak cab- 
inet. Meter has jack connector 
for convenient connection to 
oscilloscope in checking voltage 


wave forms. Net price. .....ccceecececeee $67.50 
Send for Free Complete Technical Details 


HIGH VOLTAGE COILS 


SAV widen Gin’ s east is a tol ators --$ 3.25 
UOURY a vislecie’s alate ails oie ce 7.75 
ROTI sreceretetcie’e ef o\eiats Art weal YA 
DIKViededises telsamsdies ee ose 
SOK Vic Guenevere cccccsee 35.00 
FILAMENT TRANSFORMER FOR 

1 B 3 Rectifier Tube...... EK AL 


HIGH VOLTAGE TELEVISION CAPACITORS 


Specifications: Jeffers Type SKC Capacitors 


Operating 
Type Capacity Voltage Net Price 
SKC 10-10 1000 mmfd 10,000 45 ea, 
10-20 500 ‘* 0,000 .84 ea, 
10-30 300 |~ *s 0,000 2.10 ea 
SKC 20-10 1600 mmfd 10,000 2.52 ea. 
20-20 1200 % 0,000 3.36 ea. 
20-30 600 *“* 30,000 4.17 ea. 
SKC 30-10 3200 mmfd 10,000 4.17 ea. 
30-20 | 2500 ‘* 0,000 5.01 ea. 
30-30 1200. -.‘ 30,000 5.85 ea. 


NEW REAR PROJECTION PLASTIC 
TELEVISION SCREENS 


The screen surface consists of a conglomerate arrange- 
ment of microscopic plastic crystals that ‘‘Pin Point”’ 
the projected image providing unexcelled angular 
viewing with a minimum loss of projected light. It is 
estimated that there is a loss of approximately 10% 
of light viewing the image at 45 degrees off center. 
Light transmission percentages are controlled to ob- 
tain the maximum efficiency of the television optical 
projection system. 

Net price of Rear Projection Screen, per sq. ft. . $3.0) 


jnclude 25% Deposit With Order, Balance C.O.D. 


Get Your Commercial License! 
WITH THESE BRAND-NEW BOOKS 


ELEMENT TWO 


Basic THEORY AND 
PRACTWe 


BUY FROM YOUR FAVORITE RADIO PARTS DEALER. 


“RADIO-TELEVISION 
Questions and Answers”’ 


A separate book for each element of the 
study-guide questions pertaining to the 
various classes of commercial U.S.A. radio 
operator licenses. You need buy only those 
elements required for the license you want. 


The F.C.C. is expected henceforth to re- 
vise questions element by element. Now, 
to keep up to date, you need buy only a 
new element, not a complete new book! 


NOW READY! 


Element 2: Basic Theory and Practice 
Element 3: Radiotelephony 
Element 4: Advanced Radiotelephony 


Please do not order elements not yet announced. 
They will be published and announced soon after 
the F.C.C. completes each revision. 


If he cannot supply you, 


we will ship postpaid at $1 for one, or 90c each for two or more. 


Cdlitors and, Crginesrs 1302 KENWOOD ROAD Santa Barbara CALIFORNIA 
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FEDERATED SPRING SPECIALS 
SAVE YOU MONEY! 


PM SPEAKER 
For replacement 


$3.75 


but with extra-heavy, 4.64 


$4.49 


RCA 12” 


12 watt capacity. 
and PA use. 2.15 oz, Al- 
nico 5 magnet. Special... 


Same, 
oz. Alnico 5 
MANNA S, Svein cits vasa sed 


200 MA PWR. XFORMER 


800 V c.t. @ 200 ma; 6.3 V c.t. 
@ 4 amps; 5 V c.t. @ 3 amps. 
Flush mtg. Electrostatically 


Bagi tee eae $3.75 
RCA 2” x 3” SPEAKER 


Genuine RCA oval midget 
speaker for portables, inter- 
coms, ete. Excellent 

sound quality. Your cost 19C 


NEW! KOENIG 
ANTENNA ROTATOR 


At last—a quality antenna 
rotator at really low cost, 
The new Koenig Rotator 
will peak your TV, FM, or 
ham antenna for top re- 
ception. Powerful motor is 
weatherproof-encased. 
360° rotation. Universal 
clamp easily attaches to 
any mast. Tiny control 
box permits ‘‘arm-chair” 
operation from any 110 V 
AC house current, and 
flashes limit of rotation. 


New, and $ { 7,95 


ONLY Pamence aan 


GE PYRANOL COND. 
10 MFD., 600 V DC 


43.” mtg. entrs. Measures 436” 
high, 114” wide. 19¢ 
Unusualtvalue.nw.4 2 


ALL-CHANNEL 
FOLDED-DIPOLE 
TELEVISION ANTENNA 


The most popular antenna 
type in use today. Can be 
oriented separately for 
high frequencies. Antenna 
is matched to 300 ohm 
line. Durable aluminum 
construction. Comes com- 
plete with reflectors and 


mast. Less $7 95 
leadg-ini.s:..010% 5 


TELEVISION FOCUS COIL 


Standard, top-quality coil for 
use on most magnetic focus 
TV sets. Similar to RCA 


Dalysh fs Some $2.51 


TV Horizontal Output Transformer 
\ A RCA #204T1 type, for use with 
CR tubes such as 10BP4, 5BP4, 


12JP4, and similar tubes re- 
quiring 50% magnetic deflec- 
tion. 

$4.95 
VOUT ACOSts sie Wisin 305, 8 


Please include 25% deposit with order. 
Balance C.0.D. Minimum order $5.00. 
Dept. 28E 


Federated Purchaser 


ALLENTOWN, PA. 
1115 HAMILTON ST. 
Allentown 3-7441 


NEW YORK CITY 
80 PARK PLACE 
Digby 9-3050 
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Manulacturers Literature 


Readers are asked to write directly to the manufacturer for the literature. 
By mentioning RADIO & TELEVISION NEWS, the issue and page, and 


enclosing the proper amount, 


CONDENSED DEALER CATALOGUE 

Designed to provide greater con- 
venience for radio and appliance 
dealers and television installers, and 
to industrial purchasers of electronic 
materials, a condensed dealers’ cata- 
logue has been issued by the Ameri- 
can Phenolic Corporation. 

The new listing illustrates Amphe- 
nol radio frequency cable and r.f. con- 
nectors, the most popular sizes and 
dimensions of polystyrene sheets, rods 
and tubes, and microphone connectors 
used in audio applications, measuring 
instruments, photoelectric devices, etc. 

Also contained in the catalogue are 
descriptions of Amphenol TV and FM 
antennas and accessories, such as ex- 
tension masts, stand-off insulators, in- 
sulator clamps, and mounting bases. 

Refer to the Dealers’ Condensed 
Catalog on business letterhead, ad- 
dressing American Phenolic Corpora- 
tion, 1830 S. 54th Ave., Chicago 50, 
Tl. 


REPLACEMENT LOUDSPEAKERS 

The first complete listing of all 
Cletron speaker types and: sizes has 
just been issued by Cleveland Elec- 
tronics, Inc., 6611 Euclid Avenue, 
Cleveland 3, Ohio. 

The catalogue includes radio speak- 
ers for use in the home and the auto- 
mobile, FM and TV sets, and for sound 
work in laboratories and in public ad- 
dress systems. All of the Cletron 
speakers feature aluminum voice-coils 
and are built to RMA standards. 

Copies of the catalogue may be ob- 
tained by radio service technicians and 
jobbers on request. 


CLAROSTAT'S NEW NO. 49 

Presenting an exceptionally com- 
plete line of resistors, controls, and 
resistance devices, a new No. 49 cata- 
logue is available from Clarostat Mfg. 
Co., Inc., Dover, N. H. 

All of the items recently added to 
the Clarostat line are included, as well 
as additional numbers in the various 
listings. For greater convenience in 
radio service work, the listings con- 
centrate on universal numbers wher- 
ever feasible, so that a minimum in- 
ventory will take care of maximum re- 
placement needs. 


RADIO SHACK LISTING 

A 1949 catalogue of all the elec- 
tronics equipment, covering the fields 
of communications, television, sound, 
testing, and research, that is dis- 
tributed by the Radio Shack Corpora- 
tion has recently been published. 

The all-inclusive listing covers 
everything from completed equipment 


when indicated, delay will be prevented. 


and kits down to the smallest com- 
ponents, as well as hardware, acces- 
sories, and literature. Another fea- 
ture is a detailed index, showing the 
products by manufacturer. 

Write the Radio Shack Corporation 
at 167-N Washington Street, Boston 
10, Mass. 


CATHODE-RAY TUBE BOOK 

The booklet describing the modern 
cathode-ray tube, published by Allen 
B. Du Mont Laboratories, Inc., has 
come out in a new edition of 63 pages. 

This edition includes material rela- 
tive to the history, development, de- 
sign and structure, and the uses of the 
cathode-ray tube. In addition to the 
full-page frontispiece reproduction of 
a wall chart depicting the modern 
cathode-ray tube, there are 68 illus- 
trations provided to add to the gen- 
eral interest and attractiveness. Be- 
sides the information on the cathode- 
ray tube, as such, there are chapters 
on the cathode-ray oscillograph, tele- 
vision, and radar. 

The booklet, ‘“‘The Cathode-ray Tube 
and Typical Applications,” is avail- 
able generally to the trade through 
radio-parts jobbers for the sum of 
fifty cents. 


RCA KINESCOPE COMPONENTS 

The Tube Department of Radio 
Corporation of America is offering a 
32-page booklet, “RCA Television 
Components for Kinescope RCA- 
16AP4,” which provides technical data 
on characteristics and dimensional 
outlines for components used in de- 
signs employing the RCA-16AP4 pic- 
ture tube. 

The booklet, in addition, contains 
typical deflection circuits and an asso- 
ciated circuit of a pulse-operated, 
high-voltage supply for the 16AP4. 

When writing ask for Form CTV- 
1004, addressing Commercial Engi- 
neering, RCA Tube Department, Har- 
rison, N. J. 


DYNAMOTOR CATALOG NO. 649 

A companion piece to its No. 349 
Converter Catalog is being offered by 
the Carter Motor Company, 2644 N. 
Maplewood Avenue, Chicago, Ill. This 
is the No. 649, consisting of 24 illus- 
trated pages. 

The booklet gives complete mechani- 
cal and electrical specifications on all 
Carter dynamotors, including the orig- 
inal genemotor and magmotor. Per- 
formance charts, oscillograph repro- 
ductions, and dimensional diagrams 
supplement the hundreds of specifica- 
tions covering the various standard 
models. 
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Requests for this comprehensive lit- 
erature should be made on company 
letterhead: addressed to the manufac- 
turer. ; eae. ‘ 


INDIVIDUALIZED TV INSTALLATIONS 

The custom-made television units 
manufactured by Sightmaster Cor- 
poration are described in a recently 
published booklet, which gives dia- 
grams and specifications for the in- 
stallations. 

These units are installed in a wall, 
and the television picture is seen in a 
decorative frame on the wall. A fea- 
ture exclusive with Sightmaster, called 
“Sightmirror,” transforms the televi- 
sion viewing area into a mirror when 
video is not being received, making it 
ideal for luxurious living rooms, but it 
is also suitable for classrooms; offices, 
or reception rooms. 

The booklet may be obtained from 
the New York office of Sightmaster 
Corporation, at 20 East 35th Street, 
Zone 16. 


CUSTOMER RELATIONS HELPS 

A manual of public relations, pre- 
pared in handy, pocket-size form, fully 
illustrated for easy reading, is being 
offered by the Radio Corporation of 
America. 

The booklet contains helpful hints 
on how to win and hold customer good- 
will, ranging from such details as how 
the service technician should properly 
introduce and identify himself on his 


first contact with the customer, to as- 
certaining customer preference in 
placement of the receiver and an- 
tenna. 

Entitled “The Care of Television 
Customers,” this handbook, originally 
compiled for use by RCA TV service 
technicians, is being made available to 
the radio and television trade. Single 
copies may be obtained from the RCA 


Service Company, RCA Victor Divi- 


sion, Camden, New Jersey. 


STANCOR REPLACEMENT CATALOGUE 

A four-page illustrated catalogue 
on the Stancor line of television re- 
placement components, including two 
horizontal output transformers re- 
cently introduced, is now available 
from Standard Transformer Corpora- 
tion, 3580 Elston Avenue, Chicago 18, 
Ts 

The two new units, A-8117 and A- 
8118, are designed for replacement of 
the parts used in leading brands of 
TV receivers. Other Stancor TV com- 
ponents, such as deflection yokes, 
focus coils, and filters chokes, are de- 
scribed with detailed specifications and 
prices. Ask for Bulletin DD337R. 


LATEST HICKOK MODELS 
A new four-page folder describing 
and illustrating the complete line of 
dynamic mutual conductance tube 
testers is offered by the Hickok Elec- 
trical Instrument Company, 10524 Du- 
pont Avenue, Cleveland 8, Ohio. 


The folder is attractive and shows 
complete specifications of counter, 
portable, and display models, with 
technical and exclusive features item- 
ized. ‘ 


TWO NEW VICKERS PUBLICATIONS 

Two catalogues are being offered by 
the Vickers Electric Division, Vickers, 
Inc., 1815 Locust Street, St. Louis 3, 
Missouri: the Selenium Rectifier Cata- 
logue—VC-3000, and _ Photoelectric 
Cell Catalogue—VC-4000. 

The first, VC-3000, is a 24-page book- 
let illustrating rectifier characteris- 
tics, applications, design factors, and 
list prices. The other, a 12-page affair, 
illustrates self-generating photoelec- 
tric cell applications and design spec- 
ifications. 

Both are supplied with graphs and 
illustrations and contain much infor- 
mation that should be helpful. 


ELECTRONIC GUIDE 

The Potter Instrument Company, 
Inc., 136-56 Roosevelt Avenue, Flush- 
ing, New York, is offering a_ brief 
guide to its line of high speed elec- 
tronic counters, scalers, counter 
chronographs and special electronic 
frequency measuring and computing 
equipment in a four-page condensed 
catalogue. 

A discussion of the electronic count- 
ing principle, methods of count detec- 
tion,. and typical applications is in- 
cluded in this booklet in addition to 


TRANSFORMERS 


far Exactiug Atudie Specifications 


GUYS QUALITY PLUS SERIES 


For AM & FM Broadcasting and Highest Quality 
Music Reproduction 


1. +2 db 30-15,000 CPS, all types. 

2. Low transmission loss. 

3. Excellent longitudinal balance. 

4. Power ratings at 30 cycles. 

5. Either top or bottom mounting. 

6. Silver plated terminals. 

7. High permeability mu metal shielding... ex- 
tremely low hum pick-up. 

8. Complete impregnation ...to eliminate corro- 
sion and leakage. 

9. Highest grade insulation materials ... withstand 
voltages far in excess of normal requirements. 


€UY® INDUSTRIAL SERIES 


For High Fidelity Music Reproduction 


1. Dependable at lower cost. 

2. Response guaranteed + 1% db from 50 to 
10,000 CPS. 

3. Minimum insertion loss. 

4. Power ratings at 50 cycles. / 

5. Same construction, insulation and impregnation 

as Quality Plus series. 


réudca DEVELOPMENT CO. 


2845 13th Avenue South -« 


Cable Address: AUDEVCO 


Minneapolis 7, Minnesota 


Tolerances of + ™% db in transformer re- 
sponse from 30 to 15,000 CPS with low 
transmission loss and low harmonic distor- 
tion are guaranteed in the ADC “Quality 
Plus” series of transformers. 


Over the range.50-10,000 CPS the Indus- 
trial series guarantees tolerances within + 
14% db. Thus a record of dependability 
uncommon in production transformers is 
provided for electronics engineers to serve 
for FM-AM Broadcasting, for high fidelity 
music reproduction, for video work and 
other electronics requirements. 


TRANSFORMERS: Impedance Matching—Bridg- 
ing—Filament—Input-Output—Filters—Plate Supply 
—Smoothing Chokes—Swinging Chokes. 


COMPONENTS: Jacks—Jack Panels—Plugs— 
Patch Cords—Sound Effect Filters (Frequency cut-off 
adjustable from either end). 


Write For Catalog today—complete de- 
tails on available products. For Research 
laboratory, and product design, special 
specifications engineered and quoted. We 
invite your inquiry. 


Audio Develapes the Finest 


Sun Radio's H7a/ 


+ All erystals have Army MC 

@ Harmonic ratings but Sun 

encloses directions for deriv- 

ing the correct fundamental frequency in kilocycles. 


CRYSTALS WITH A MILLION USES 


Fractions Omitted 
ke ke ke ke ke ke ke ke kc ke ke ke 
412 420 431 440 447 473 484 493 502 509 


1.F. Frequency For Crystal 


Standards - 
ke ke ke Controlled Signal 
450 459.259 464.815 
451.388 461.111 465.277 Generators 
452.77 99 each 523ke 
Crystal Frequency 526.388 531.944 536.111 
Standards 527.777 533.333 537.500 
98.356ke 529.166 534.722 538.888 
Easily altered for 100 ke 530.555 
“on pare oeb te inlow : 
oss 3 prong holder. 
$3.89 each 99c¢ each 


FOR HAM AND 
GENERAL USE 
Fractions Omitted 


ASSORTED MISCELLA- 
NEOUS CRYSTALS 
Fractions Omitted 


372kc §49377kc «= 383kc )3O 38 8kc 
374 379 384 390kc 394kc 400kc 404kc 408kc 
375 380 386 391 395 401 405 ‘409 
376 381 387 392 a a 407 ‘411 
393 98 40. 
39¢ each 


priced at a fraction of the 
cost of their holders alone. 


79¢ each 


CRYSTALS CRYSTALS FROM BC 610 
For SCR 522 %" Spacing—2 Banana Plugs 
5910ke 7480kc | 2045 2300 2435 3215 3550 


6370 7580 2105 2305 2442 3237 3570 
6450 7810 2125 2320 2532 3250 3580 
6610 7930 2145 2360 2545 3322 3945 


pe EE ee 
$ 1 e 2 9 2258 $ 4 2 9 h 
each § | 720 . eac 


@ Payments must accompany order. Enclose 20c 
for postage and handling. Minimum order—$2.00 
plus postage. 

CRYSTALS FOR HAM USE 

FT 243 Holder 2” SPACING 
3735 KC....69¢ each 5030 KC....39¢ each 
4190 KC....39¢ each 5485 KC....39¢ each 


6 tubes—4 PB preset to any fre- a 


quency. Conversion instructions 
BC band supplied. Speaker sup- for 
plied. Used but A-1...... $9.95 a : 


ae 
Wes 
iis 


BC728—2-6 MC PB RECEIVER 


SPERRY AMPLIFIER—with 4 tubes and 

many parts, with diagram.......... NEW § 3.95 
VHF—NAVY CW TRANSMITTER, 80-105 

mec, battery operated, with 2—1G4 tubes 


and instruction manual, less battery...... 6.95 
| BENDIX—100 watt transmitter, 4 ECO's, 
4—12SK7’s and 3—807’s, with complete 
conversion instructions for operation on 10, 
20, 40, 80 meters... occ 5. cece veees NEW 39.95 
USED 29.95 
ANTENNAS: 420-450 me ant. for BC 645.. «99 
4 section telescopic, opens to 3 feet......... 99 


22” tapered for 150-200 mc with coax connector 2.69 
less coaxconnector 1.95 
PORTABLE AMPLIFYING MEGAPHONE, 
complete with carrying case, tripod, extra 


mike 
TUNING UNITS—from BC 375—TU 9B, 
TU 10B 


1068A Rec. & BC-1073A Wavemeter, com- 

plete with tubes and 115v-60cy power supply 19.95 
BC-746 TUNING UNIT—contains antenna 

and tank coils, tuning cond, ideal foundation 

for miniature transmitter—with 


2’ xtale 2, S525 oss otek Ob ea Aca eee 299 
with 2 xtals, 1 in 80 meter band........ 1.29 
MOGs XtOld (peice c cairns Merriocniowoe -39 
METERS: 
WESTON 2 in. rd. 500 micro-amp, with scale 
LOP'0=15/600W). scocis- ois, etna es Raitrwacevesc oka 2.97 
J.B.T. REED FREQ. METER—56 to 64 cy. 9.95 
TRIPLET T—2’ sq. 0-40 v DC METER.... 2.97 
SUN i210.) 0-000) V8 DO we cece ei 2.97 
WESTINGHOUSE 3% sq. 0-150 V AC...... 3.49 
SIMPSON—2’ rd. 0-15 V DC............ 2.97 


@TERMS: All items F.O.B., Washington, D. C. All 
orders $30.00 or less, cash with order, Above 


$30.00, 25 per cent with order, balance C.O.D, 
Foreign orders cash with orders, plus exchange rate. 


UN RADIO 


938 F STREET. N. W. WASH. 4. D.C. 
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the description of the available stand- 
ard counters, and “special problem” 
equipment for use in special-applica- 
tion calculating and timing. 


EXPANDED CONDENSER CATALOGUE 

The new Illinois Condenser cata- 
logue recently announced contains de- 
tailed information on an expanded 
line of condensers, developed to serve 
the entire electronic field, from radio 
to television. The items shown super- 
sede all prior listings. 

Address The Illinois Condenser 
Company, 1616 N. Throop Street, 
Chicago 22, Illinois. 


MOT-O-TROL BOOKLET 
Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh, Pa., has 
issued a 23-page booklet on Mot-O- 
Trol, its packaged electronic, adjust- 
able speed drive for precise control of 
d.c. motors operated from a.c. sources. 
Divided into three sections, the 
booklet discusses what Mot-O-Trol is, 
its construction and maintenance, and 
its technical applications, including 
typical uses in many industries. In 

writing, specify booklet B-4112. 


S.R.R.C. OUTING AT 
CAMP KI-SHAU-WAU 


NTERTAINMENT, fun, and exhibits 

will be the order of the day at the 
Starved Rock Radio Club hamfest June 
5. The location will be the Boy Scout 
Camp Ki-Shau-Wau, near Starved 
Rock State Park, Illinois. 

An important part of the program 
will be the distribution of door prizes 
to registrants holding numbers drawn 
from tickets given each person attend- 
ing. Recognition will be given to all 
those contributing equipment or credit 
slips for door prizes by the publication 
of donors’ names and addresses in the 
club’s advertising. 

The S.R.R.C., using eall letters 
W9MKS, was organized in 1934, and is 
proud of the reputation of its sponsor- 
ship of radio ham meetings. Members 
believe about 500 or more hams will at- 
tend. To obtain advance registration, at 
$1.00 ($1.50 at the gate), call on S. N. 
Warrner, W9TLC, President, S.R.R.C., 
Box 22A, Utica, Illinois. Lunch will be 
provided on the grounds, and there will 
be plenty of shelter, rain or shine. 


“And we'll just forget baseball ‘til these 
chords are mastered!” 


Use a large 9-inch C.R.T. 
only $ i GD 


9GP7 


Electromagnetic Deflection 
Long Persistence - Bluish Fluorescence 


CHARACTERISTICS. 
Heater....... 6.3 Volts 0.6 Amps 
Anode #2....+++2+.2.+.+ 4000 Volts 
Grid #1 Cutoff........ 110 Volts 
Peak-to-Peak Signal Swing 25 Volts 

Standard Octal Base 


Tube is securely packed in a light ply- 
wood crate. Shipping weight 22 lb. 
Shipment by Express Collect only. 


SREPCO 


STANDARD RADIO & ELECTRONIC PRODUCTS 
135 E. Second St. - DAYTON 2, OHIO. - Tel. FUlton 2174 


TERMS; Cash 
with order, or 
25% deposit, 
balance C.0.D. 


NEW tiscrronics 
SIGNAL TRACERS 


a 
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on 


Write for literature and 
name of your nearest Jobber 


PRECISION EXECTROWS ec 


64\- 643 M\LWADKEE ANERVE 
CAUICAGO 22, VUELVRONS 


SIGNAL TRACER SPECIALISTS 
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cotton, palm-nuts, coffee, cocoa, rub- 
ber, copal gum, sugar, and ivory. Min- 
eral products consist of copper, dia- 
monds, gold, tin, cobalt, tantalum, sil- 
ver, and radium. The Belgian Congo 
ranks high among copper-producing 


countries. The diamond fields in the 
southwestern district produce more 
than 6,000,000 carats a year, mainly 
industrial diamonds, of which the 
Congo is the world’s largest producer. 
The uranium ore from the Katanga 
district is high-grade and furnishes 
about 90 per-cent of the world’s sup- 
ply of radium. The Katanga copper 
belt is 250 miles long by 25 to 50 miles 
wide. 

To “The International Goodwill Sta- 
tion,” OTC, its staff, and its OTC Club 
go our best wishes for the future. 

* * * 
Radio Indonesia 

At the time this was compiled, John 
J. Gaynor, California, had just re- 
ceived, via airmail, word from Charles 
Stuart, producer and program director 
of English Foreign Broadcasts Section, 
Radio Indonesia, Batavia, that the 
“100 kw. transmitter is almost ready 
for testing.” Watch for this one which 
by now may be on the air! 

Mr. Stuart sent along this current 
list of transmitters of Radio Indonesia 
(ones without call signs are Armed 
Forces Program Broadcasters) : 

By frequencies: 2.240, YDB, 300 
watts—Batavia, Java; 2.350, YCN, 250 
watts—Pontianak, Dutch Borneo; 
2.415, YDA2, 150 watts—Bandoeng, 
Java; 2.500, YDH, 100 watts—Sema- 
rang, Java; 2.600, YDD, 300 watts— 
Batavia, Java; 2.820, 300 watts— 
Garoet, Java; 3.240, YDI, 300 watts— 
Surabaya, Java; 3.270, YDL, 350 watts 
—Padang, Sumatra; 3.332, 800 watts— 
Solo, Java; 3.380, YDR, 250 watts— 
Ambon, Moluccas; 3.390, YDA, 3 kw. 
—Bandoeng, Java; 4.370, YH12, 5 kw. 
Surabaya, Java; 4.840, YD14, 1.2 kw. 
—Surabaya, Java; 4.855, YDK, 250 
watts—Palembang, Sumatra; 4.965, 
YDD, 300 watts—Batavia, Java; 4.895, 
40 watts—Biak, Dutch New Guinea; 
4.910, YDB2, 300 watts—Batavia, 
Java; 4.930, YDP, 250 watts—Medan, 
Sumatra; 5.030, YDQ, 250 watts— 
Makassar, Celebes; 5.070, 800 watts— 
Jogjakarta, Java; 5.515, YDH2; 800 
watts—Semarang, Java; 5.620, 800 
watts—Jogjakarta, Java; 6.170, YDB3, 
1 kw—Batavia, Java; 7.210, YDF2, 350 
watts—Medan, Sumatra; 7.270, YDB3, 
300 watts—Batavia, Java; 7.295, YDI3, 
500 watts—Surabaya, Java; 9.550, 
YDQ2, 8 kw.—Makassar, Celebes; 
9.720, 400 watts—Menado, Celebes; 
10.365, PLB4, 3 kw.—Batavia; 10.640, 
500 watts—Fort de Kock, Sumatra; 
11.000, PLB9, 250 watts—Batavia, 
Java; 11.084, YDQ3, 2.5 kw—Makas- 
sar, Celebes; 11.770, YDE, 3 kw.—Ba- 
tavia, Java; 15.150, YDC, 3 kw.—Ba- 
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CLEAR THE ROOFTOPS FOR... 


fila Woliod Final 


EXPLODED VIEW 


lo loose parts—all parts on | 
; assembled units pre-captured at | 


SENSATIONA 


aff 
TV ANTENNA 


1. folded dipole 
2. straight dipole 
3. 72 ohm line 

4. 300 ohm line 


ASSEMBLES 
IN RECORD TIME— 


NO TOOLS REQUIRED! 


(— that's right! 
Not even a screwdriver!) 


ALL IN ONE—SETS UP AS REQUIRED BY SIMPLE ADJUSTMENT OF JUMPER LINKS 


MODEL 1 


| 
—V/, vi 
Melertrod 7) oss 


HF straight dipole 
LF folded dipole 


HF folded dipole 
LF straight dipole 


(Reprinted from the book “TV-FM ANTENNA INSTAL- 
LATIONS”, by Ira Kamen and Lewis Winner: Published by 
Bryan Davis Publishing Co., Inc., 52 Vanderbilt Ave., N. Y.C.) 


response. 


ree Q char 


HF and LF folded 
dipole 


HF and LF straight 
dipole 


© Plated steel lock-seam 1” dia. tubing. 
Models available with 5 and 10 foot 
masts. (Furnished with two mounting 
clamps.) 

¢ All tubular elements of hard tempered 
aluminum. 

© Bakelite insulators which are non-hygro- 
scopic. , 

® No loose parts— all parts on as- 

sembled units pre captured at the 

factory. 


FROM CARTON TO 
ROOFTOP IT TAKES 
LESS TIME TO INSTALL 
A VERTROD "4 'n I" 


2 nce/ i 
— Inductance?" 
-sections 0 a 

pile a eristic and therefore 


For information, contact your distributor or write 
direct. 


DISTRIBUTORS: Exclusive franchises available in ~ : 


some territories. Write for details. 
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@ Every cw man — beginner or expert 
— will readily appreciate the smooth, snappy 
action of Johnson Speed-X keys. 


It's the kind of action that encourages faster, 
better sending with less conscious effort. It’s 
the kind of key action that pleasantly surprises, 
no matter how much — or how often you send. 


Popular member of the JOHNSON Speed-X 
line is the Amateur Model 114-513 illustrated 
above. 


114-513 Feataren 


Carefully tempered clock Adjustable weight and two 
spring used for main and adjustable black fibre pad- 
U-spring in Vibrator. dles 

Two sets of /y” pure silver 


Heavy brass connector 
contacts 


strips 
Adjustable 


screws 


Deadener wheel, post 
screws, springs and ter- 
minals are heavily chrome 
plated 

Rubber feet to prevent 
slipping or tilting 


trunion 


Heavy steel base, attrac- 
tively finished with baked 
black wrinkled enamel 


HEAVY DUTY METAL HAND KEY 


High quality at modest 
cost! That’s a perfect 
description of the Stan- 
dard Key 114-310. It has 
heavy die cast base fin- 
ished in black wrinkled 
enamel. Bearings are 
extra smooth — adjustable. Contacts are 14” 
and of pure silver. There are provisions for 
plugging in JOHNSON Speed-X semi-auto- 
matic keys when desired. Net weight is 9 oz. 


E. F. JOHNSON CO. WASECA, MINN. 
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| tavia, Java; 17.630, 2.5 kw.—Batavia, 
Java, and 19.345, PLF2, 2.5 kw.—Ba- 
tavia, Java. 
* * * 
SBC 

Here is some interesting informa- 
tion furnished by Starry, Pa., concern- 
ing the Swiss Broadcasting Corpora- 
tion: 

The chief of technical service writes 
Starry—“The Swiss Broadcasting Cor- 
poration maintains seven studios—in 
Basel, Berne, Zurich, Geneva, Laus- 
anne, Lugano, and those of the short- 
wave service, also in Berne. All radio 
transmitters are being operated by the 
Federal Administration of Post, Tele- 
graph and Telephone, exclusively. The 
center of Swiss short-wave transmit- 
ters is Schwarzenburg, a prosperous 
village in the Canton of Berne. They 
are used both for overseas telephone 
service and for broadcasting. Schwar- 
zenburg has eight short-wave trans- 
mitters, with powers ranging from 10 
to 100 kw. For overseas service, 
rhombic antennas are being used, and 
for the European Service, circular 
dipoles are employed. Schwarzenburg 
is located some twenty miles south of 
Berne, capital of Switzerland, and 
works together with the receiving sta- 
tions of Chatonnaye, in the Canton of 
Fribourg. The transmitting station at 
Schwarzenburg was constructed by 
Hasler & Co. of Berne, licensed by 


Marconi Wireless Telegraph Co., Ltd., 
at Chelmsford, England.” 

Another official informed Worris, 
N. Y. that “the power of two of our 
transmitters is 25 kw. and we now 
have three at 100 kw. The bearings 
are on—for the various transmissions 
—New York, Winnipeg, Buenos Aires, 
Lima, Cape Town, Sydney, Melbourne, 
Tokyo, and Palestine.” 

* * * 
Pakistan Verified 

Via airmail from Government of 
Pakistan, Office of the Engineer-in- 
Charge, High Power ‘Transmitters, 
Radio Pakistan, Headquarters, Kara- 
chi, Pakistan, on April 9, I received 
this message: 

‘In reply to your letter dated Feb- 
ruary 15 (forwarding the reception re- 
port of Radio Pakistan), I am sending 
you herewith a copy of our current 
Programme Journal (Pakistan Call- 
ing) and our verification card. Our 
present short-wave transmitter at 
Dacca is a 7.5 kw. set beamed towards 
the West by means of a single rhombic. 
We hope to operate two more 50 kw. 
short-wave transmitters from Karachi 
after a few months, and we shall be 
glad to get reception reports from you 
and from all such listeners from whom 
you might find possible to secure these 
for us.” The signer was I. A. Ansari, 
Deputy Engineer-in-Charge. 

The verification card is white with a 
green-and-black design (evidently the 
official insignia of Pakistan) in center; 
at the bottom in modern printing is 
the wording: “We have great pleasure 
in confirming your reception report of 
Radio Pakistan,” followed by a list of 


places where Radio Pakistan is now 
located—Karachi, Peshawar, Lahore, 


and Dacca (only Dacca was on short- - 


wave when verification was made). 
Dacca was checked on the card, con- 
firming my reports for February 13 
and 15. 

The Pakistan Calling was Vol. 2, No. 
6 for March 16; it is issued fortnightly. 
Schedule for Dacca, 15.270 (this one 


now in use although Pakistan Calling 


listed both 15.27 and 11.89) was given: 
Transmission I—2030-2200; Transmis- 
sion II—0030-0130; Transmission III— 
0600-1130; news in English at 2130, 
0120, 0730, 1030. 
* * * 
Verification Data 

Former KZRH and KZMB (now 
DZH-2 and DZH-4, respectively) do 
verify according to a letter sent to 
NZDXRA’s bulletin “Tune In’; they 
say—“Both KZRH and KZMB do send 
out QSL cards. . .. We have had in 
the past few months a number of DX 
reports from N. Z., and as far as I have 
checked, these have been verified . . : 
but please assure your fellow DX-ers 
that we shall be glad to verify any 
reception reports received by us.” Let- 
ter signed by general manager W. H. 
Wallace. (Gillett, Australia) 

A letter from Radio-Lebanon, Beirut, 
Lebanon, recently came from Press 
Officer, Information Department, Brit- 
ish Legation, Beirut, Lebanon; said 
English programs from Radio Lebanon 
are under the direction of “the infor- 
mation office of this legation,”’ and 
asked for reports from time to time. 
(Pearce, England) 

Radio Clube de Mocambique, “The 
Station for: Happy Listening,” sends 
new type of QSL card for CR7BU, 
power 7.5 kw., frequency 4.920 (but is 
nearer 4.930); other channels listed 
were 9.65, 4.82, 3.49, and 9.72. (Pearce, 
England) (Note that more recently 
the 9.72 outlet has been heard on ap- 
proximately 9.76, instead.—KRB) 

Reports to stations of ABC in the 
Inland Short-Wave Service should be 
sent to the Australian . Broadcasting 
Commission in the capital city where 
transmitters are located (currently 
used ones include VLG6, VLR, VLH4, 
VLH5,.. VLH3,-. VLI2,. » VEI3 SS vis: 
VLWS3; VLW5, VLT5, VLT7): 

QRA for Addis Ababa station is Im- 
perial Ethiopian Government, Press 
and Information Department, Addis 
Ababa, Ethiopia. (Nattugglan, 
Sweden) 

Address for CR6RG is Companhia de 
Diamantes de Angola, CR6RG, Radio 
Diamang, Dundo, Angola. (Nattug- 
glan, Sweden) 

Latest QRA for Tokyo s.w. stations 
seems to be R. H. Niino, Liaison Sec- 
tion, Nippon Hose Kyokai, Radio 
Tokyo Bldg., Tokyo Central Post Office 
Area, Tokyo, Japan. (Hardy, Calif.) 

QRA of YSUA, 6.250, is “Radio Mil 
Cincuenta,” la Avenida sur No. 50, 
San Salvador, Republica de El Salva- 
dor, C. A. (Hankins, Pa.) 

IRC’s are still not negotiable in 
French Indo-China, so do not send 
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OUTSTANDING VALUES NOW AVAILABLE 


CLARK 15 WATT 
AMPLIFIER KIT 


Another popular Clark kit. All first line 
parts to make an exceptionally fine unit. 
© 6 tubes—2—6SQ7, 2—6V6, 1—6SN7, 1— 
5Y3GT. ¢ Mike and phono input. ¢ Separate 
treble and bass controls. « Heavy steel chassis 
and cover. © Frequency response 30-17000 


CPS + IDB. ¢ Output impedances 4-8-16-500. 
e Hum level 65 DB below rated output. 


Kit comes complete with all tubes and 
parts—ready for installation. Sche- 
matic, layout and instructions. 


ONLY $ 18.95 each 


SNYDER AUTO ANTENNAS 


Exceptional values—top qunmility. 
Side Cowl—2 point mounting—fine chrome fin- 
ish—66” extended—sturdy construction—with 


shielded lead. $1.79 each 


Top Cowl—Universal mounting joint—sturdy 


construction—chrome_ finish—60” extended— 

with shielded lead. $1 .99 Sach 

ICA 100” Side Cowl antenna. High chrome 

finish. Shielded lead. Firm 

construction, $ 1.99 cach 
Five to a carton.......... $9.50 


Heavy magnet 6” PM Oxford. Suitable for auto 


radio replacement speaker. 
2.15 oz. alnico V magnet. $1 259 each 


AUTOMATIC CAR RADIO 


Fits any car. Easily installed. Will perform as 
well as the finest auto radios. Powerful 6 tube 
superhet. 3 gang tuning condenser for extra 
sensitivity. Full vision, slide rule dial. Beautifully 
finished case with decorative plastic tuning 


assembly. List $39.95. 
: Your cost $27.97 


SUPER 25 WATT HI-FI 
AMPLIFIER KIT 


Including all parts, schematic and layout dia- 
grams, enabling you to easily build this fine, 
deluxe amplifier. 


FEATURES: 


¢ Ready punched chassis 


e Multi-impedance output transformer 2-4-8- 
16-500 ohms for use with any PM speaker 


© 2 mike inputs, 1 phono input 


e Push pull phase inverter driver for low hum 
and distortion 


e Hum level 65 DB below rated output. 
¢ Separate bass and treble control 


© 110-120 volt AC operation, on fuse UL ap- 
proved line cord 


* 6 tubes: 2—65SJ7, 6SC7, 2—-6L6G, 5Y3 


e Attractive, well-constructed steel chassis and 
cover. Baked hammerloid finish 


¢ Indirect lighted panel 

e Frequency Response 20-17000 

Nowhere can an amplifier of comparable fea- 
tures be had for twice the price. This amplifier, 
designed from the famous Clark Amplifier, will 
fill 90% of all sound uses. 


$24.95 


CROWE HEADS for 
AUTOMOBILE RADIOS 
1940 thru 1949 

Under 1940 — Universal Underdash 


Mounting Dials. Dealers’ Price......$4.41 
Tuning Units 706-T1 up thru 720-T1. 


COMPLETE 
WITH TUBES 


Dealers: Price sss ccclcisra sores sts erella fore 2.03 
Tuning Units with switch 706-T2 up thru 

720-T2. Dealers’ Price..... etaete Sem ae 
Volume control units 700-V1. 

Dealers, Price zeae aiesibstace ooie ote rGMiTeee 
Volume control units with switch 700-V2. 

Dealers) Price Sacis,s-<.c-sicisaie ste geiciasts 2.12 
Cable kits to fit Delco-Arvin-Philco. 

Dealers’ Price...... rea Se eh 
Motorola Cables. Dealers’ Price...... 2.80 


When ordering, specify Make and Mode! of 
car and make and model of radio. 

Complete dial kit consists of ‘Head, Tuning Unit, 
and Volume Control Unit.” 


We carry a complete line of all auto radio 
equipment and accessories. 


WRITE FOR OUR LATEST CATALOG 


AUTOMATIC TOM THUMB 


Self-charging portable radio with pat- 
ented battery rejuvenator. Increases 
normal battery life. Operates on AC, 
DC or battery. Very attractive case. 
7 tube performance. Slide rule tuning 
dial. Batteries 67 Y%2 VB—2-1 2 A. 


$29 95 Complete with 


batteries. 


PREMIER VALUES 
Standard replacement 4-prong vibrators. 


New—guvaranteed. $1 039 cach 
10 for $12.50 


Philco filter condensers. 40 x 10 mfd-200 V. 


32 each 


10 for $2.90 


Standard replacement type phono. cartridge. 
Hi-gain—standard mounting. $1 29 
10 for $12.90 


each 


RMA guarantee 10 BP4CR tubes.....$25.00 
In factory sealed cartons. 


6” 6 volt 4 ohm Motorola-type auto speakers. 
$1.59 each 
10 for $14.90 


300 ohm transmission line. Heavy polyethyline 
insulation. 1000 ft. spools. 
$14.00 per 1000, Lots of 3000, $38.95 


RELUCTANCE CARTRIDGE 


Well-known reluctance type phono cartridge. 
For best phono reproduction. With Farnsworth 
pre-amp. Will replace G-E reluctance cartridge 
and pre-amp. These two fine units for 


Be ae Ue ee or mea YA 5 
Individually......... ...Reluctance 
cartridge. $3.40 
Farnsworth 
pre-amp. $4.50 


Radio Parts Company, 614 RANDOLPH ST., CHICAGO 6, ILL. 
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Radio Servicemen find their choice of 
these two Jensen Phonograph Needle 
Saleskits a real help in making extra- 
profit on service calls. You may select 
“Kit A” containing 3 Jensen Concert 
osmium-tipped long life needles priced 
at $1 each and 3 Jensen Genuine Sap- 
phire needles at $2.50 each. Or “Kit B” 
with 3 Jensen Classic Needles at $1.50 
each and 3 Jensen Genuine Sapphire 
Needles at $2.50 each. 
THIS — 


“= 


NOW, 

YOU CAN 
TAKE YOUR 
CHOICE OF 


CHSC 
SALESKITS! 


Jensen Saleskits are designed es- 
pecially to make the demonstration 
of fine needles easy for servicemen. 
What’s more Jensen needles reduce 
surface scratch to an irreducible 
minimum, bring out the clear tone 
of the instruments you repair. Sales- 
kits slip easily into your pocket; are 
colorful, impressive, money-makers. 
Boost your income by ordering your 
choice of Saleskits from your jobber 
today. Better than usual discounts. 
Full information by return mail. 


“Kit A” 


3 ala piried| 
3 Concerts 
OR THIS— “Kit B” 


AND THIS— 
To increase your 
profit, an extra Bonus 
of a Concert or Classic 
Needle will be sent free ( 
Ga with the Kit you order. 


JENSEN INDUSTRIES, Inc., 329 SOUTH WOOD ST. ° CHICAGO 12, ILL. 


3 ae es) 
3 Classics 


“America’s Best Buy” 


RADIO TUBES—39c each 
100 for $35.00 


GT type. Cartoned and guaranteed. 
K7 


SS 
1GYXXY, Presto! ... 
“-_ it’s assembled 


''Swift- 
=e Roig seks 
SS antennas 
\ are com- 


= Bt pletely assembled 35L6 
—Just Unfold and 2A5 6B8 12SA7 32 71a Be /A7e 
Lock In Place... 5OL6 
A matter of only 50 


minutes. a 
Seay Sa a COMBINATION SIGNAL 
5 TRACER AND SIGNAL 
nickel plated brass 
screws and “SWIFT- GENERATOR 
RIG" LUGS at elec- $29.95 
trical contacts. The SIGNALYZER provides 
the following items of test equip- 
: : ment: Signal Generator, all fre- 
Write for catalog of quencies. Audio, RF, IF. Signal Tracer, Audible 


complete line includ- 
ing Roto-Matic Win- 
dow and Hy-Gain 
Indoor Antennas, 
Combination 300 ohm 
line and coaxial 
cable Screw Eyes, 
Mast-Mounting Brack- 
ets (chimney, vent 
pipe, wall-mount), 
“Swift-Rig"’ Lugs, etc, 


CAMBURN e INC. 


output or meter. Test Amplifier. Test Speaker. 
Output Meter. 


3 WATT AMPLIFIER $14.95 
Two tubes 12S J7-117L7 


2 inputs for microphone, instrument 
M 


Postage extra 20% deposit on C.O.D. 
Write for latest bargain list featuring 
“America's Best Buys." 


POTTER RADIO CO. 
1314 McGee St., Kansas City 6, Mo. 


32-40 57th St., Woodside, L. I., N. Y. 
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them to Radio Saigon. QRA is Jean 
Pipon, English Department, Radio Sai- 
gon, Boite Postale 412, Saigon, French 
Indo-China. (URDXC) 

Address for papeete is Radio Club 


Oceanien, Papeete, Tahiti. (DeMyer, 
Mich.) 
* * * 
Club Notes 
England—ISWC, London, is now 


conducting ,an anniversary series of 
contests extending to July 31. Com- 
petitors are urged to (1) log as many 
amateur s.w. stations as possible and 
(2) to log as many international 
SWEC stations broadcasting the spe- 
cial JSWC programs as possible (these 
include Radio Australia, many stations 
in Europe, some in Africa, and in 
North and South America, and in 
October in all BBC overseas transmis- 
sions from London). Prizes include a 
silver trophy for the winner, several 
useful pieces of radio apparatus, also 
radio handbooks, and special radio 
manuals provided by leading radio 
dealers and manufacturers as well as 
by publishers interested in radio. Full 
details of the club’s activities are 
available from Arthur Bear, 100, 
Adams Garden Estate, London, S. E. 
16, England. (Rigby, ISWC, England) 
Bachman, Pa., sends this data— 
“You may be interested in news of a 
new British club known as The Listen- 
ers’ Association. Membership is open 
only to residents of the United King- 
dom and to British citizens abroad. 
However, they will accept donations 
for their cause from anyone. Full in- 
formation may be obtained from the 
secretary, Capt. C. H. Rolleston, 71, 
Victoria Road, Kensington, London W. 
8, England. The Listeners’ Associa- 
tion is a non-commercial body. It 
exists as a national organization to 
further the interests of the listener by 
acting as an intermediary between the 
listener and the BBC.” 
Sweden—Lars-Eric Hansson, Swed- 
en, sends along this information—Gote- 
borgs DX-Klubb (The Gothenburg DX 
Club) was founded in January 1947 by 
Anders Sandberg. At the beginning it 
had only five members. During the 
first year, the club grew very slowly, 
but then it began to expand more 
rapidly and now has about 50 mem- 
bers. Most of these are from Gothen- 
burg, but there also are some mem- 
bers in other parts of Sweden, plus a 
British member and a German mem- 
ber. Mr. Sandberg is chairman; vice- 
chairman is Alf Hellstrom; secretary 
is Bertil Thorner; treasurer is Jean 
Hultbergh; other staff members in- 
clude Helge Rydberg and Mr. Hans- 
son; deputy of the staff is Nils Hilde- 
brand. The members in Gothenburg 
get together each second Thursday at 
a cafe, where they spend a few hours 
discussing their hobby. The members 
also get an opportunity to read the 
short-wave magazines which the club 
gets on an exchange basis. The club’s 
house organ, issued monthly, is called 
GDxX-aren (The GDX-er) and was first 
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‘issued in December, 1947. Editor is 
Mr. Thorner; DX items are compiled 
by Mr. Hansson. Membership fee cur- 
rently is four Swedish crowns and the 
QRA is Goteborgs DX-Klubb, % Bertil 
Thorner, Ockerogatan 3a, Goteborg 
W., Sweden. 

USA—QRA of The Dial Spinners’ 
Club is 75 Langdon Place, Lynbrook, 
New York; president is Bill Frothing- 
ham; vice-president is Tom Orr, 907 
Fulton St., Rapid City, South Dakota. 
(Cornell, Ala.) 

A new feature of the Short-Wave 
Listeners’ Registry is the printing of 
a 1949 radio and hobby directory which 
will list all radio fans and hobbyists 
who have sent QRA’s to the club. 
Purpose is to spread SWL friendship 
throughout the entire world, says Bill 
Camp, Club Editor, Short Wave Lis- 
teners Registry, 1042 Water St., Moosic 
7, Pa. 

* * * 
This Month’s Schedules 

(NOTE: Between the time this was 
compiled and the time you read it, 
some stations will have gone on Sum- 
mer Time—in such cases you will find 
current schedules to be one hour 
earlier than listed herein.—KRB) 

Aden—ZNR, 6.765, heard well in 
England around 1415. (ISWC) Can 
anyone confirm this report ?—KRB 

Algiers—Radio Algiers, in verie, 
states “We broadcast very day from 
1300 to 1500 in Arabic and from 1500 
to 1800 in French”; frequency 9.570. 
(Gillett, Australia) Reported testing 
on 11.835 at 0500-0700. (Radio Aus- 
tralia) 

Andorra — Radio Andorra, 5.978, 
heard recently from tuning 1745 to 
leaving it 1845, usual program of re- 
cordings and announcements. (Fer- 
guson, N. C.) 

Angola—via a verie card, Radio 
Clube de Angola advises that CR6RL, 
9.470, and CR6RN, 8.090, operate 1330- 
1600, while CR6RA, 10.795, is on the 
air 0100-0300. (Gillett, Australia) 
CR6RH, 8.232, Hilla, has extended its 
schedule by a half-hour, now runs to 
1500. (Swedish DX) Radio Diamang, 
CR6RG, 8.242, Dundo, heard 1400 to 
sign-off 1430 with Portuguese National 
Anthem; speech intelligibility low, 
with bad QRM from stations using 
both c.w. and (commercial) phone; an- 
other day heard from 1345 with or- 
chestra music; has both man and 
woman announcer; no English noted. 
(Pearce, England) 

' Radio Clube de Angola, Luanda, sent 
QSL card for reception of CR6RN, 
7.142; said this replaced the 8.090 
channel, and asked for a check on 
CR6RL on 31.68 meters (approxi- 
mately 9.470). (Pearce, England) 

Argentina—LR4, Radio Splendid, 
Buenos Aires, appears to be on 11.880. 
(Stark, Texas) Bachman, Pa., lists 
this as LRS-2 and says is on 11.880, 
evidenced both by dial setting and by 
Spanish and English announcements; 
excellent 1815-1915. Leven, Brazil, 
also believes LRS-2 has moved from 
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SELENIUM RECTIFIERS 


AND SPECIALIZED ELECTRONIC COMPONENTS 


OIL CONDENSERS 


2 Mfd 200VDC Bath 

sos MIG 400V DCS retsicak aieiceih seid cices Pitty 

2 Mfd 400VDC Bath............. are eeTonishs 

2%) Mid 600VDC>. at secccccees majeieteres 

10 Mfd 440VAC/1500VDC 

50 Mfd 330VAC/1000VDC 

8 Mfd 600VAC/2000VDC 

.15-.15 Mfd 8000VDC Voltage Doubler Type. 3. 95 


VACUUM CAPACITORS 
Standard Brands 

12 Mmfd 20 Kv. 
50 Mmfd 20 Kv. 4.95 
50 Mmfd 32 Kv. 5.95 


SILVER CERAMIC TRIMMERS 


Type 

820-Z 5-20 Mmfd Zero Temp. . 
822-N 5-20 Mmfd Neg. 300 
822-AZ 4.5-25 Mmfd Zero Temp... . 
823-AN 20-125 Mmfd Neg. 650 


FENWAL THERMOSWITCH 


Normally closed. Opens with temp. rise. 
Adjustable from—40° to+400° f each $1.25 


$4.95 


ELECTROLYTIC CONDENSERS 


Lots of 
100 


Lots of 
Cap WV DC Each 10 


100 Mfd 50 $0.27 $2.20 
40 Mfd 150 -23 1.80 
8-8-20 Mfd 350/150 -40 3.50 
20-20 Mfd 400/250 .35 3.00 
10 Mfd 450 -30 2.50 
15 Mtd 450 .30 2.50 
40 Mfd 450 -50 4.20 


$19.00 
17.50 
30.00 
25.00 
20.00 
20.00 
36.00 


FULL WAVE BRIDGE TYPES 
input Output 
0-36VAC 0-26*VDC 
Type # Current Price 
B2-150 150 MA. $ .98 
B2-250 250 MA, 1,25 
B2-300 300 MA. 1.50 
B2-450 450 MA. 1.95 
B2-1 1 AMP. 3.95 
B2-2 2 AMP. 4.95 
B2-3X5 3.5 AMP. 6.95 
B2-5 5 AMP. 9.95 
B2-10 10 AMP. 15.95 
B2-15 15 AMP. 24.95 
B2-20 20 AMP. 27.95 
B2-30 30 AMP. 36.95 
B2-40 40 AMP. 44.95 


FULL WAVE BRIDGE TYPES 
Input Output 
0-54VAC 0-40* VDC 

Type # Current 


FULL WAVE BRIDGE TYPES 


Output 
0-13* VDC 


Current 


Input 
0-18VAC 


Type f 


32.95 


Output 
0-110* VDC 


Current 


10 AMP. 


CENTER TAPPED TYPES 
Input 
12-0-12VAC 
Type # Current 
10 AMP, 


THREE renee BRIDGE TYPES 


Inp Output 
0- L2EVAC 0- 130*VDG 
Current 
4 AMP. 
6 AMP. 
15 AMP. 


Output 
0- 250*VDC 
Current 
4 AMP. 
6 AMP. 
15 AMP. 


Output 
0-8*VDC 
Output Price 
0-180* VDC 
Current Price 
600 MA. $12.95 
1 AMP. 16.95 

3 AMP. 35.95 
5 AMP. 54.95 
10 AMP. 69.95 


Input 
0-234VAC 
Type # 
B13-600 
B13-1 
B13-3 
B13-5 


120.00 B13-10 


RECTIFIER MOUNTING BRACKETS 
For Types B1 through B6, and Type Cl 


RECTIFIER CAPACITORS 
$ .35 per set 


CF-13 6000 MFD 10VDC $2.49 
For Types 3B fos wera CF-14 3000 MFD 12VDC 1.69 
CF-15 6000 MFD 12VDC_ 2.95 
CF-1 1000 MFD 15VDC_ .98 
CF-2 2000 MFD 15VDC_ 1.69 
RECTIFIER TRANSFORMERS RECTIFIER CHOKES CE-20 2500 MFD. 15VDC_ 1.95 
¥ CF-3 1000 MFD 25VDC_ 1.25 

All Primaries 115VAC 50/60 -) CF-4 2X3500 MFD 25VDG 
Cycles 4 f Amps. Price 3.45 
7. 9 ype Pp CF-5 1500 MFD 30VDC_ 2.49 
cries ae ag sas [| BES oe me an| Cee. MeoMeD sevpe fas 
: oon - .25 
TXF36-2 36 2 3.95 || Dimensions:3}<"Hx3"Dx3s’W | cg 100 MFD 50VDC .98 
TXF36-5 36 5 4.95 | | Wt. 5 Lbs. Hermetically Sealed CF-19 500 MFD 50VDC 1.95 
TXF36-10 36 10 7.95 || HY8X5 .02 Hy 8.5 $7.95 CF-16 2000 MFD 50VDC_ 3.25 
TXF36-15 36 15 11.95 || Hy10 02 Hy 10 9.95 CF-9 200 MFD 150VDC_ 1.69 
TXF36-20 36 20 17.95 |] pyi0 02 Hy 12 12.95 CF-10 500 MFD 150VDC_ 3.25 
All TXF Types are Tapped : “eB CF-11 100 MFD 350VDC_ 2.25 
to Deliver 32, 34, 36 Volts. HY15 015 Hy 15 13.95 CF-12 125 MFD 350VDC_ 2.49 


METERS 

0-15 MA.D.C. Weston #506 2" Rd...............002 $2.95 

0-60 A.D.C. West. w./shunt, 2%” Rd., aircraft 
3 


ee aa 


VARIABLE AIR TRIMMERS 


Standard Brands—Screw Driver Adj. 


7.5 MMF 


25 MMF 3.10 29,008 Peat EV DOL nee re Eee tie rein ee ok 
50 MMF 3.30 31.00 - oie 
100 MMF 4.10 39.00 | | 0-30 V.D.C. West. 214” Rd., aircraft type.......... 
140 MMF : : 


0-300 V.D.C. 2%” Rd. Bakelite Case Basic 0-1 MA... 


2.95 


To avoid shipping errors, kindly order by type #. Al) prices subject to change without notice. 
ATTENTION !!! Minimum order $3.00. No C.O.D.’s under 


INDUSTRIALS, EXPORTERS, SCHOOLS, GOV'T $25.00. 25% deposit on C.0.D. Add 10% 
AGENCIES, LABORATORIES for Prepaid Parcel Post and Handling. 


Our engineering staff is at your service to facili- Terms: Net 10 days to rated concerns only 
tate the application of rectifiers to your specific 
requirements. Orders Promptly Filled from Our Stocks 

All Prices F.O.B. our NYC Warehouse 


++ OPAD-GREEN COMPANY —« 


Phone: BEekman 3-7385 New York 7, N. Y. 


71 Warren St. 
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TELEVISION 


price YOU CAN PAY 


R.S.E. 3 inch 
TELEVISION SCOPE 


Features: 


WIDE BAND VER- & 
TICAL RESPONSE 
FLAT TO 750kc 
DOWN 3db 
AT Ime 
VOLTAGE GAIN 
OF 20 AT 5mc AR-3 


The R.S.E., AR-3 Scope has been built by 
Armstrong to our rigid specifications. It's a 
complete unit that embodies standard hori- 
zontal amplifier and sweep circuits with 
normal sensitivity. 

The case is 8” high x 5” wide x 14” long, 
attractively finished in “hammered” opal- 
escent blue enamel. Operates on 

standard 110 volts —60 cycles PRICE 
—40 watts. Tubes, 3BPI—6AC7 $ 95 
—6SJ7—6X5—5Y3—884. In- 49% 
structions included. Complete 
specifications upon request. Satis- 
faction or your money back. 


F. O. B. 
DETROIT 


PUSHBACK 


WIRE 


BELOW MILL PRICES! 
2,000,000 feet—tinned copper —all 
Ist. class, double cotton serve, waxed 
finish. Available 1,000 foot rolls. 


22 gauge (6 colors) $3.98 roll 
20 gauge (6 colors) 4.98 roll 
18 gauge (brown only) 6.49 roll 


OZ4’s 
(No Limit) 
Fresh RK and RCA. 


Standard commercial 
grade, not JAN’s. 


BUY 12 ¢ 
get | free : 


EACH 


EGG CRATE OF 100 $4900 


% 


Demand This 
Seal of Quality 


ORDER INSTRUCTIONS 


Minimum order—$2.00. 25% de- 
posit with order required for all 
C.O.D. shipments. Be sure to include 
sufficient postage—excess. will be 
refunded. Orders received without 
postage will be shipped 
express collect. All prices 
F.O.B. Detroit. 


KADVIV SUPPLY & 


ENGINEERING CO., Inc. 


89 SELDEN AVE. 
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DETROIT 1, MICH. 


11.84 to 11.88, comments that formerly 
on 11.88 was LRR, Radio Ovidio Lagos, 
Rosario, which has not been heard for 
some time. 

Buenos Aires, 15.290, noted a little 
before 1600, relaying LR1, Radio Hl 
Mundo and giving s.w. calls of LRX 
and LRX1; going at least to 1700 (now 
on winter time?). (Stark, Texas) 
Heard in New Zealand (an earlier re- 
port) to sign-off 1605. (N. Z. DX 
Times) 

LRAI1, 9.69, Buenos Aires, heard 
in Newfoundland 2030-2200 sign-off. 
(Peddle) 

LRY1, 9.455, Buenos Aires, heard 
testing around 2320 to sign-off 0000; 
announced in Spanish and English, 
said testing to Europe; good signal in 


North Carolina; LRAI, 9.690, heard - 


with announcement in Spanish of 
“Radio del Estado,’ and at 1830 an- 
nounced official time as 2030, good sig- 
nal. The 15.29 outlet heard with test 
transmission for Central and Western 
Europe from tuning 2128 to sign-off 
2158; announcements were in Spanish 
and English, good level. (Ferguson) 

Australia—VLR, 9.54, Melbourne, 
heard in England from around 0230 to 
closedown 0330. (Pearce) 

AUSTRIA — Sendergruppe West, 
Dornbirn, good on 6.000, opening 0000 
weekdays and 0100 Sundays. (N. Z. DX 
Times) 

KZCA, 7.220, Salzburg, apparently 
has ended Saturday tests (which ran 
after 1800); heard in clear around 0400 
and from around 0900 to 1000, other 
times jammed; QRA when testing was 
given as Station KZCA, A.P.O. No. 541, 
U.S. Army. (Pearce, England) 

Azores—CS9MB, 11.090, Ponta Del- 
gada, still 1500-1600, fair level, heard 
signing off 1600. (Ferguson, N. C.) 

Bechuanaland — ZNB, 5.900, Mafe- 
king, has been logged in England on a 
Sunday to 1430, weekdays to 1615, ac- 
cording to an item from a recent Swed- 
ish DX session. 

Belgian Congo—OTH, 9.210, heard 
in Australia with native program and 
some announcements in French before 
signing off 1330 with anthem; refer- 
ence made to Radio Congo Belge; good 
signal. (Gillett) 

Leopoldville’s OTC, 9.767, has an- 
nounced it is now sending out report 
sheets to listeners. (Lyttle, Ontario) 

Belgium—Brussels, 21.460, has been 
heard with tests, good strength, at 
0600-0630, then going into scrambled 
speech. (N. Z. DX Times.) Is listed 
21.450, where was heard recently by 
Arthur, West Virginia, calling Buenos 
Aires but could not make contact. Ra- 
dio Australia reports the 21.450 chan- 
nel testing 0400 with announcements 
in French and English. 

Brazil—Ceara Radio Clube, 15.165, 
Fortaleza, heard to 1600; announced in 
Portuguese, Spanish, French, and Eng- 
lish; believed to open 1500. (Stark, 
Texas.) Boice, Conn., got this letter 
from the station recently—“Your most 
welcome letter just reached us, and we 
surely were glad to hear from you. 


We would very much appreciate your 
telling your friends there in Connecti- 
cut about our International Pro- 
gramme for we don’t receive many let- 
ters from the States, which we sin- 
cerely regret. So give us a hand, will 
you? Your cooperation will be greatly 
appreciated by us. Let us hear from 
you again, won’t you?” The Interna- 
tional Programme is on the air Mon- 
days and Fridays 1300-1500 over ZYN7, 
15.165, with announcements in Portu- 
guese, English, Spanish, and French, 
Boice advises. 

Lyttle, Ontario, says he has heard 
PSH, 10.220, Rio de Janeiro, with good 
signal on many occasions around 1730- 
1800. 

Weisberg, N. Y., says ZYK3, 9.565, 
has English daily ending 2045. 

ZYB9, 15.155, Sao Paulo, heard with 
Portuguese and English language mu- 
sical selections on Tuesday nights 
1930-2000; no English announcements, 
but these musical numbers might help 
in building up a report ror a QSL if 
the listener doesn’t understcnd Portu- 
guese; strong signal in Pennsy’lv znia. 
(Bachman) 

Radio Nacional, 18.050, Rio ce Ja- 
neiro, heard with recordings when 
tuned 2005; at 2007 announced “Radio 
Nacional” and continued with music 
and announcements in Portuguese; at 
2020 called Buenos. Aires, Lima, and 
New York but did not seem to make 
contact; good signal. (Ferguson, N.C.) 

Levens, Brazil, writes—‘ ‘Radio Ta- 
moio’ is now on the air with two trans- 
mitters—ZYC8, 9.61, and ZYC9, 15.370; 
so far schedule is 0500-2200, transmis- 
sion being parallel on both allocations, 

(Continued on page 131) 


PARTS MEN 
TAKE TO THE WOODS 


UTDOOR Minnesota will be the 

scene of the Gopher Upper Midwest 
Radio Conference late this summer 
sponsored by the Gopher Chapter of 
the Representatives of the Radio Parts 
Manufacturers. The combined three- 
day business conference and outing 


will be held at Ruttger’s Bay Lake re- | 


sort at Deerwood, about 100 miles north 
of Minneapolis. Executives from fac- 
tories -represented by the Gopher 
members will meet distributors’ key 
personnel from Minnesota, the Dakotas, 
Wisconsin, Iowa, and Nebraska. 

Business sessions will be combined 
with fishing, boating, golf, tennis, 
swimming, and what-have-you, from 
Wednesday afternoon, August 31, 
through Saturday noon, September 3. 
Reservations may continue over the 
Labor Day weekend for those who wish 
to extend this trip into an added yaca- 
tion. All arrangements and reservations 
are being handled by the Gopher Chap- 
ter, and attendance is expected to run 
close to 300. 

This invigorating and attractive 
background for a business conference is 
a welcome departure from smoke-filled 
convention rooms, and the well- 
planned schedules are expected to ac- 
complish much in factory-distributor 


relations. 
—B0- 
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NOT SINCE "BEFORE THE WAR"... ART RADIO TUBES 


SUCH TUBE VALUES AS THESE! 


Brought to you by ART RADIO CO.—an old and trusted name 


ha rub your eyes—these amazing Pony are really here. NOW, mediately from our huge stock. No waiting. Your order comes in— 
at Art Radio. An old and established name, Art Radio is famous for merchandise goes out—without delay. Stock up now at these terrific 
tremendous radio bargains. All tubes listed here are available im- prices. All tubes individually boxed! 


IL4 6AQ5 6X4 35B5 SUMMER SPECIAL! 

IRS wey 12ATb 35C5 This Offering Expires August 15, 1949. 6AKS 6SD7GT 6W4GT I2SN7GT 
1S5 bAUS 12AT7 50B5 All types in stock as of June 1. Order | 6AL5 6SJ7GT 6X5GT ‘12SQ7GT 
174 6BAS 12AU6 117Z3 a Nepean re still available. All | g6c5GT 6SK7GT 12A6RCA 12S8GT 
1U4 6BAT7 I2AU7_—-9001 tubes backed by standard 90-day RMA | gc, 6SL7GT 12A8GT — 25L6GT 


guarantee! 
Lg pre ould tone 6J6  BSN7GT 12J5GTRCA 25Z66T 
304 6BH6 12BA7 954 SPECIAL OFFERING! 6P5GT 9 6SQ7GT 12SA7GT 32L7GT 


384 6BJ6 12BE6 955 STANDARD BRAND 6S8GT 6SU7GT 12SJ7GT 35W4 
3V4 6C4 12BF6 956 "ALL-AMERICAN" 6SA7TGT 6V6GT 12SK7GT 53 


6AG5 618 19T8 
TUBE KITS ANY ABOVE TYPE 


NY ABOV 
TUBE eae é BRAND 12SA7 $0.59 


NEW 12SK7__—-.59 50 
$2795 GER 100 Aisanice 12SQ7 .59 INDIVIDUALLY $32 PER 100 Assorted 


35Z5 39 BOXED 


Please do not order types not shown on this list 50L6 59 
Actual bargain- 


price value $2.75 per kit 


Please do not order types not shown on this list. 


4 KITS FOR ONLY We also carry a complete line of other 


All tubes standard brand, individually boxed in | famous-brand tubes and standard radio- 


white cartons. SENSATIONAL BUY! . 
electronic components. Send for our cata- 


Minimum order is $10.00. Orders below $10.00 
cannot be accepted at these amazing prices. 


Specify SPECIAL OFFER A Re T °g A D i O C Oo M iS A RE Y 10% deposit with all COD 
when ordering from this orders. All Prices F.O.B., 


a5 115 LIBERTY ST., NEW YORK 6, N. Y. PHONE: COrtlandt 7-2918 AP fae 


| log today. 


This fast-growing science of RADIO, TELEVISION, RADAR 
and ELECTRONICS, offers tremendous opportunities, and in no industry is 
RADIO-ELECTRONICS more important than in aviation. A skilled technician 
who knows the modern application of electronic devices, as used in the aircraft 
industry, is always in demand ... not only in aviation, but in many other 
industries. Many.large organizations call on Spartan regularly for graduates. 
Often, students are hired months before graduation. | 

Don’t confuse the RADIO-ELECTRONICS course offered by | 
SPARTAN with other courses, offered anywhere! As a graduate from this / 
famous school you will know the application to industrial control devices;  / 
to the search for petroleum; and the important uses of radar, television 
and other electronic equipment. 

SPARTAN offers two complete and thorough courses. 
You will work on the most modern and complete equipment. You will  ; 


build equipment. You may join the SPARTAN “Ham” Club. Either / SPARTAN’S 21 years of teaching civilian and 


army personnel is your assurance of receiving the 


course prepares you for Federal Communication Commission license / best possible training in the least possible time. 
tests — first class radio telephone, second class radio telegraph, or class / You'll not need MORE than Spartan training — you 
“B” radio amateur. / cannot afford to take LESS. 


BIG CATALOG— #222 
iy SPARTAN 


At ear PEN Ge yh SAGE ne SCHOOL OF RADIO AND ELECTRONICS 


ADDRESS 


f 
I SCHOOL of AERONAUTICS COLLEGE of ENGINEERING 
I 


MAXWELL ue BALFOUR, DIRECTOR ADDRESS DEPT. RN-69 


| Ts A,. OK LAHOMA 


Bee ten ee eee rr Se aS AT Pret ere 
Dept. RN-69 


G. |. APPROVED—Write TODAY for Complete Information 
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WHERE TO BUY IT... 0s2.. 2. 


WHOLESALE RADIO 


of Baltimore 


GET TOP T.V.-F.M. RECEPTION with 
ig See HI-LO ARRAY “Ranger” 


ANTENNA 


Amazingly Low-priced 


Duo-orienting folded dipole 
with reflector. Range 50-216 
me. All T.V. channels and 

75 F.M. D.B. Gain is ‘‘Plus”’ 

4.2 for each section over 


dipole. Each section can 


Complete 
with 5 ft. 
mast end . 
mounting Less 
bracket Lead 


be coupled or operated with 
separate transmission lines. 
Individually rotatable _ for 
maximum signal strength. 


* 300 OHM TWIN LEAD 
$1.95—100 ft. $12.75—1000 ft. 


Assures Best Reception in Fringe Area 


REGAL Au-Channe! TV BoosTeR 


™™m 3 tubes plus lifetime 
/ selenium rectifier. 


Covers all T.V. Channels. 
| A.C. Operated. Eliminates 


ghosts and inter- $23.50 


FOTENCO. wba cus iees 


MORE T.V. BOOSTER VALUES 
All models increase signal strength. Each has 
self-contained power supply. 
ANCHOR—ARC 101-50 © J ccc5 3c eaipicaeonens $22.50 
RMS—SP-2 «.....> $20.75 VISION TVX ... 
JERROLD TV FM 22.50 VISION TVZ .... 
CHECK THESE LOW PRICES 


Quality Gudeman, Tubular 


HIGH VOLTAGE CONDENSERS 
FOR TELEVISION 
0005 mfd. 6000 V. $.19 
001 mfd. 6000 V._—_.19 
005 mfd. 6000 V.__.23 
03 mfd. 6000 V. 35 
05 mfd. 6000 V. _.39 
.0005 mfd. 7500 V. —.39 
001 mfd. 10,000 V. .49 


CHIMNEY MOUNT BRACKETS 


Easy, One-Man, Antenna 
Installation 

Fits any chimney, 

| square, round, etc. Fits 

masts %” to 114”. 

Hardware and_ instruc- 


tions in- 2 55 
5 


CLUGOU ssp aisiere 


WHEELER Sound-Powered 


TELEPHONE HANDSET 


No Batteries e No Power Supply Needed 


% Satisfactory operation up to 25 miles 

JX) «=6 with #116 twisted wire; up to 19 miles 

fe with #19 twisted. High fidelity speech 
3 transmission. Perfect for stores, 

ers of radio and television 

antennas. Order model $$75 


WA SPT-102. each 
aia $17.50 per set of two. 


Brand New! All Individually Boxed 


G.E. RECEIVING TUBES 
IB3GT $1.37 GSNIGT $0.94|12SQ7 $0.64 


shops, homes, and install- 


5U4G 64/6X5GT .6425Z6GT  .58 
6AG5 1.03/(2ATT 1.25,35L6GT .T7I 
6AL5 86/(2AUT 1.03) 35W4 04 
6AU6 86|12SAT 11/35Z5GT .54 
6BG6G 2.05/12SK7 »71/50B5 +86 


6J6 1.25)12SN7IGT .94'50L6GT 171 


WRITE DEPT. QR-77 TODAY FOR OUR 
FREE MONTHLY ‘'FYI"' BULLETIN 
Phone MUlberry 2134 


HOLESALE 
RADIO PARTS CO., Inc. 


311 W. Baltimore Sf. 


BALTIMORE 1, MD. 


Nereen Modulated Final 


By J. D. KLINE, wecxm 


A unique transformerless modulation system 


that can be applied to any sereen-grid tube. 


existence a unique modulation 

system that can be applied to any 
screen-grid tube. There are several 
advantages: It has no transformers 
and therefore no problem of imped- 
ance matching. It doesn’t superimpose 
an audio voltage on an existing d.c. 
screen voltage, so the danger of over- 
modulation is minimized. The unmod- 
ulated portions of a transmission are, 
with the carrier, reduced, so a great 
saving of current is realized. The effi- 
ciency may not be as high as in some 
other systems, but almost everything 
in radio is a compromise, and this is 
no exception. 

Two 4D32 tubes are used in push- 
pull with 600 volts on the plates. There 
are two 6Y6’s tied to the screen. One 
of these controls the 4D32’s when ex- 
citation is removed and prevents the 
plate current from being excessive by 
grounding the screen through the plate 
impedance of the 6Y6. The other 6Y6 
receives its bias from rectified audio, 
supplied through a conventional ampli- 
fier and the 6SQ7. This 6SQ7 is simi- 
lar to an ordinary a.v.c. circuit but has 
no time delay or RC circuit to affect 
the length of time that the carrier is 
on so will turn it on at each audio 
cycle to make it an audio-controlled 
carrier. When the bias is removed— 


Te final has as its only claim to 


at the end of a cycle, a breath, or 
pause—there is no bias on the second 
6Y6 (V,); it draws more current, the 
voltage drop across the screen resistor 
increases and drops the voltage at the 
screen, thereby removing the carrier 


instantaneously, or modulating it at. 


an audio rate. Here at W6CXM, the 
plate current swings from about 50 
ma. minimum to about 350 ma. maxi- 
mum, with no apparent distortion. 
The rig is very simple to adjust. The 
potentiometer, R:, with S:, is turned 
off, which will allow the plate current 
to rise, and the screen voltage then can 
be adjusted to the normal value for 
c.w. operation (4D32 has about 300 v.). 
Excitation must be applied at this 
time, or the first 6Y6 (V;) will draw 
current and keep the plate current of 
the 4D32 down. After the screen volt- 
age is adjusted, R. is turned up, closing 
S;, and the plate current of the 4D32 
will drop to a low value, rising with 
modulation. The same system could 
be applied to any tube where a screen 
dropping resistor is used, provided, of 
course, the screen resistor is large 
enough to operate with the 30 or 40 
ma. drawn by the 6Y6. I have used 
types 6V6, 6L6, and 6Y6, and all seem 
to work, but the 6Y6 has the lowest 
plate resistance, and thereby cuts the 
carrier down lower. —B0- 


Schematic diagram of transformerless modulation unit. 


10 MVL 
ONE TURN REMOVED 
FROM EACH SIDE 


L2TOL? 7TURNS 
NO. 16 E., WIRE WOUND ON RESISTORS 
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Simple TV Tuner 
(Continued from page 49) 


PLUG IT IN... AND IT WORKS! 
Completely wired 


29 TUBE CHASSIS FOR 12°” TV TUBE 


Factory engineered, aligned and 
tested in accordance with most 
modern electronic methods 


Make sure the oscillator frequency 
is on the high side of the fundamental 
requency. If it is, the image fre- 
quency will appear on the high side of 
the fundamental frequency. If the 
image appears on the low side, the 
oscillator coil will require fewer turns 
for that channel. All of these tests can 
be made by modulating the signal gen- 


erator and listening to the audio out- 
put of the receiver. 

The alignment of the mixer grid coils 
is as follows: Tune the signal genera- 
tor to the highest channel frequency. 
Rotate the channel switch to number 
one position and adjust L, for maxi- 
mum audio output. L: is a short and 
requires no adjustment at this time. 
Next adjust L; then LZ, and then L;. 
All adjustments made at this stage 
are preliminary, but the oscillator coils 
will more likely than not require fur- 
ther adjustment. 

It is possible to adjust L,, Le, and L; 
by spreading turns. The other coils are 
adjusted by removing turns. It is ad- 
visable to make several extra coils just 
in case too many turns are removed 
during adjustments. 

Final adjustments are made while 
receiving a television signal. The oscil- 
lator coils can be adjusted so it is not 
necessary to adjust condenser C, for 
every station. Such adjustments will be 
critical. Condenser C;, will give several 
megacycles change making the oscil- 
lator coils non critical. 

The final adjustment of the mixer 
grid coils is made in favor of the pic- 
ture. The coils should be adjusted to 
give maximum picture gain. This can 
be noted by the position of the contrast 
control. 

The use of a small iron core simpli- 
fies this adjustment. Insert the core 
into the coil and note increase or de- 
crease in gain. If the gain increases 
when the core is inserted in the coil, 
more inductance is required. On the 

‘other hand if the gain decreases, less 
inductance is required. By substituting 
a small hairpin of wire for the short 
circuit, L2 can be adjusted. The adjust- 
ment of the coils is not difficult. If 
strong television signals are available, 
it is possible to adjust all coils on re- 
ceived signals. 

The coils described are reasonably 
close to the desired frequencies. If the 
tuner is tuned within a few megacycles 
of a television signal, the buzz of the 
picture carrier can be heard. Rotate 
condenser C; for maximum buzz. Note 
the position of the condenser. If at full 
capacity, more inductance will be re- 
quired in the oscillator coil. If at mini- 
mum capacity, less inductance is re- 
quired. Make the necessary coil change 
and adjust condenser C; again for 
maximum buzz or actual television 
sound channel. 

Of course, it is more desirable to 
make first adjustments with test equip- 
ment, but if such equipment is not 
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WIRED CHASSIS WITH 121/,” CRT . 
CHASSIS WIRED FOR 15” OPERATION (LESS CRT) . . . . . 


NOTHING ELSE TO BUY 
OR BUILD! This extraordinary 


direct view chassis, with licensed 
RCA circuits represents the utmost 
in TV value... The foundation of 
a $900 retail value combination, 
it features large 84” picture 
screen, 29 tubes including 3 rec- 
tifiers, 13 channel tuning, long 
range reception, front focus con- 
trol, high gain audio amplifier, 
automatic frequency control, and 
many other high-quality construc- 
tion and operation advantages. 


Comes with Schematics and full 
instructions. 
EVEN A LAYMAN CAN INSTALL IT. 


Standard RMA Guarantee on tube and 
chassis. 


“169” 


$229.50 


BUILD YOUR OWN 
Television Combination 
AT LOW FACTORY COST 
with LEHIGH ACCESSORIES: 


High Fidelity AM& FM Tuners 
and Amplifiers, High Fidelity 
Speakers, Dual Speed Auto- 
matic Record Changers, and 
Custom Designed Decorator- 
Finish Genuine Walnut or 
Mahogany Combination 
Cabinets. 
DESIRABLE TV CABINETS 
ALSO AVAILABLE 
Prices and Literature 
on Request 


BUY DIRECT FROM FACTORY AND SAVE! 


Phone and Mail Orders filled on receipt of certified check or money order 
for $25 as deposit .. . FOBN. Y., plus $2.25 excise tax for each chassis. 


Call in person at our factory showroom for 
free demonstrations and instruction 


LEHIGH TELEVISION COMPANY 


601 West 26th Street, New York 1, N. Y. Dept. G 
Telephone: Algonquin 5-2046 


Prices subject to change without notice. 


$179.50 
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SAVE $ ON 
RADIO SURPLUS 


CHOKES 


1. C. A. 30 MH RF choke......-c0. eveceeegs 25c 
40 henry .06 amps D.C. ....-.se+e eeeeees S125 
63 Henries, 018 Amp., 930 Ohms 


SALE OF RADIO TUBES! 


6SA7, 12BE6, 50B5, 35B5, 35C5, 

1R5, 185, 174, 1U4, 1U5, 3A4, 

Q4, SPECIAL PRICE 
In lots of 25 


MAJESTIC HEAVY DUTY FULL WAVE SYN- 
CHRONOUS VIBRATOR UNIT 95 


00005 MFD,. 2500 W. V. D.C. Trans. Mica 
MIDGET CABINET—81” Lx5Y%/g” Hx4¥e”_ D. 
Asst. Colors. Holes for Vol. Control 
Cond. Center Speaker 


2B Corps Phones—2 M. Ohms 8 M. Ohms 
2 Ft. 


1.—MFD—2000 volts 
1.—MFD—1000 working volts, 
2.—MFD—1000 volts tubular 


FAMOUS BRAND RECORD CUTTING HEAD 


Size 13gx2% ready to fit your cutting arm or 
bracket. SPECIAL 


$2.95 


TOBE TUBULAR ELECTROLYTICS 


20-20 MFD, 150 V..29c 40- Ru 20 MFD, 
40-40 MFD, 150 V. .37c 150 V 
30-30 MFD, 150 V. .32c 


212 M.H. R.F. CHOKE COIL—27c ea. 5 for $1.00 
3 BAND OVAL DIAL—712”" L x 512” Hiwseeees 
100 RESISTOR ASST. %4-14-1 WATT 


Low-Loss Short Wave | 
Variable Condensers 
1/44” Shaft Type 
Plate—36-40 MMF 
Plate—150-155 MMFD. 
Plate—210-21MMFD 
Lock Type Air Trimmer 
Variable Condensers 
Plate—12-15 MMFD 
Plate—20 MMFD 
Plate—30-35 eee 


3 GANG T.R.F. 
| NES CON: 


E ERS 
00365" Soap. -95c 
SLIDE 


lM LE 
SWITCH.. ...23¢ 


2 piece 5-pole 
3, | Male and Female 
Separable plug. 
©) Both with Flex. 
Cord, _A steal at 


Plate—80-100 MMFD © | only:.35e per pr. 


Plate—100-110 MMFD 


4 PR. WAFER SOCKETS—$1.49 per C, each 


PHILCO 4 MF—300 V—13/ CAN CONDENSER—$8.00 
10c cane 


UNSHIELDED 

100 ERIE—1 WATT—2,000 OHM RESIS $1. 

10 WIRE WOUND RES. KIT—5-50 W. ASST.... 

2 METER RF CHOKES 7 

2,000 ohm Wire Wound Rheostats 

RCA-VICTOR NEEDLE CUPS—2 PIECE 

CARTER WIRE WOUND C.T. VARIABLE 20 OHM 
RESISTORS $1.00 per doz. 

G. E. TAPPED VOLTAGE DIVIDER—200 WATT— 
230 UHM—MOUNTED ON ASBESTOS BASE-TAPPED 
AT 180-205 ohms 25 

RCA 6 OHM POWER RHEOSTATS 

RCA RUNNING BOARD AUTO AERIAL 

PHILCO AUTO SUPPRESSORS—S$5.00O per C.... | 

GEN. ELEC., WESTINGHOUSE, etc., 60 CYCLE WATT 
HOUR METERS, slightly used, perfect condition, 
same as used in your home. 110-125 volts. 
5 Ampere $3.50 10 A $4.50 


Philco rotary tap tone control.....0-+-cseeeeees 25c 


Grind your own crystals—Pure Brazilian Quartz, all 
sizes and thicknesses—! lb, package $1.00 


at Pe ee dial with _10 push_ button attachment— 
shaft—ideal for Xmitters—Sig. Gen. or Osc. .49¢ 


RCA Band Switches— 
3 gang, 3 posit., Sy 
6 sang, 5 posit., 


Trimmer-Padder Asst.—all isolantite—singles, dual; 
triples—100 asst. pieces $2.25 


5”—450 ohm AC-DC dynamic = 
ATTENTION: Prospectors 


Explorers for Hidden Treasures! 

Do you seek hidden treasures of rare metallic ores? 

If so, construct a U. of Metallic Mine 

Detector from these U.S. Army Mine Detector Ampli- 

fiers that we are offering at a ridiculously low price. 

Amplifier unit only (less tubes and _ batteries), prith 
cables, headphone cord and jack (no phones). 

lete ‘Army wiring diagram. U.S. Army DETECTOR 

at ampiiser e@ AN /PRSs1 255. cece cass $1.95 

C.0.D.’ eready 45 volt batteries 

°51. 75 ea., 6 volt A, 73c. 2—1N5 tubes. 


TUBES—0Z4—79c; 53—39c; 2A7—39c; 
117L7—89c; 27—25c; +15, same as 
O1A—25c; 31—20c; 85—25c. 
DRY ELEC. FILTER COND. ASST. CONTAINS 

10 PIECES ALL BRAND NEW 150-450V....$1.10 
6 ASST. WET ELECTROLYTIC CONDENSERS... .59c 


RADIO EXPERIMENTER’S SURPRISE PACKAGE—CON- 
TAINS BYPASS & FILTER CONDENSERS, SHORT 
WAVE TUNING UNITS, POWER AND AUDIO TRANS- 
FORMERS, SOCKETS, RESISTORS, CHASSIS HARD- 
WARE, OVER 20 LBS, OF VALUABLE PARTS. .$4.95 


DRILLED CHASSIS FOR 5-6 tubes 77K10"X1 549" | 
—29¢; 5° "x10"X1 1/4" 


-95c ea, 


“$5—39e; 
# 224—20c; 


EBY SPEAKER VOL. CONTROL—60 OHMS 
nap vain gee RECORD ALBUMS—SALE 
"—3 comp.—1Sc; 4 comp.—20c; 12 comp.—49c 
123 comp.—15c; 4 comp.—20c; 12 comp,—69c 


MINIMUM ORDER $2.00—NO C.O.D. 
SHIPMENTS—PLEASE INCLUDE POSTAGE 


NEWARK 


SURPLUS MATERIALS Co. 
Dept. J 


E 
NEWARK 1, N. J. 


324 Plane Street 


available the above method will work 
provided adequate signal strength is 
available in your locality. 

If a picture is received but no sound, 
the oscillator will be tuned to the low 
frequency side of the fundamental fre- 
quency. : 

Short leads aré necessary if Channel 
13 is to be covered. The total length 
of wire in this oscillator coil is ap- 
proximately one and a half inches. Un- 
necessary lead length in wiring can in- 
crease the circuit inductance to a point 
where this frequency cannot be 
covered. 

At the present time, only three low- 
frequency and three high-frequency 
television stations will be operating in 
most cities. In an effort to design a 
tuner around available parts a stand- 
ard five-position switch was used. 

This definitely covers the low chan- 
nels, and three high channels can be 
covered due to the extreme range of 
condenser C,;. Either L. or L, can be 
adjusted to cover more than one chan- 
nel. The selectivity of Z.-and L: is suf- 
ficiently broad to allow such operation. 
A compromise adjustment of L: and L, 
would improve this type of operation. 

The addition of an r.f. stage to the 
tuner would be an improvement but 


‘would complicate the construction to 


the point that special test equipment 
would be required to place the tuner 
in operation plus the necessary skill in 
actual construction. 


—B0- 


Television Antenna 


(Continued from page 37) 


pickup signals. The reason for the 
high-gain antenna is that a stronger 
signal from the antenna will swamp 
the direct pickup on the chassis. The 
coaxial cable from the antenna should 
be connected directly to the internal 
antenna input terminals of the TV re- 
ceiver through the matching trans- 
former. The piece of balanced line be- 
tween the external and internal an- 
tenna terminals should be removed. If 
there is still sufficient direct chassis 
pickup on any pattern so that it mars 
the picture, a metal bottom plate can 
be fitted to the base of the television 
receiver. Should direct chassis pick- 
up still be present due to unshielded 
components, a wire mesh screen can 
be arranged about the inside of the TV 
receiver cabinet as a final corrective 
measure. 


Many complex problems accompany 
even the average TV antenna installa- 
tion, and they cannot be solved through 
application of haphazard techniques. It 
is usually less expensive to engineer 
an installation properly with the cor- 
rect “asking price” for necessary com- 
ponents than to sell a low-cost instal- 
lation which will subsequently have to 
be revised at a financial loss in order 
to maintain the customer’s regard. A 
good installation completed at the 


very beginning will not imperil that 


good will. 
—30- 


A Compact Baffle 
(Continued from page 57) 


sions of the suspension elements (voice 
coil spider and cone rim annulus). 
Combining all these relations, we find 
that the maximum “undistorted” pow- 
er output at any given low frequency 
is approximately proportional to the 
sixth power of the cone diameter! This 
means that at low frequencies a 12” 
speaker can deliver about 64 times as 
much useful. power as a 6” speaker, 
and a 15” speaker can deliver about 
4 times as much power as a 12” speak- 
er. These relations do not tell the 
whole story, but they give an idea of 
the importance of using the largest 
possible speaker. 

4. Equalization. In an absorbent 
walled conventional bass reflex or in- 
finite baffle, the back radiation at 
higher frequencies is largely absorbed, 
while at lower frequencies it is largely 
reflected back to boost the bass re- 
sponse. In a labyrinth baffle, the back 
radiation comes into much more inti- 
mate contact with the lining, so a 
substantial portion of the back radia- 
tion at low frequencies is absorbed in 
spite of the relatively poor low-fre- 
quency absorption characteristics of 
the lining. Labyrinth baffles there- 
fore give noticeably less bass boost 
than do other types. This is an advan- 
tage where a flat response is desired, 
and where all the audio components 
are of high quality. But where a strong 
over-all bass characteristic is desired, 
or where a strong bass boost is needed 
to offset deficiencies in some of the 
components, it is necessary to apply 
more bass boost in the tone control 
circuit than would be needed in the 
case of a conventional bass reflex or 
infinite baffle. It must be remembered, 
however, that tone compensation is 
effective only within the limits im- 
posed by the moderate power capacity 
of our baffle. Undistorted power out- 
put cannot be increased by equaliza- 
tion. 

5. A Non-Absorbent Baffle. Although 
the absorbent walled baffle gives a 
smoother response, a non-absorbent 
baffle can give surprisingly good re- 
sults. -A fairly satisfactory baffle can 
be made of corrugated paper or card- 
board. The baffle consists of a corru- 
gated paper box with baffle plates of 
the same material. The construction 
must, of course, be solid to avoid rat- 
tling. One way to accomplish this is 
to glue all joints. 

To those who believe that a baffle 
should never be constructed of any- 
thing less substantial than three-quar- 
ter-inch plywood, this may sound like 
an absurdly flimsy construction. To 
be sure, it is inferior to a more rigid 
construction, as the walls and baffle 
plates vibrate noticeably at low fre- 
quencies, providing a partial short- 
circuit of back radiation tending to 
cancel the output from the front of 
the speaker. There would be little 
point, however, in making a non-ab- 
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sorbent baffle of wood, as it would be 
harder to make than the absorbent 
baffle, besides being inferior in per- 
formance. 

6. Testing the Baffle. The ultimate 
test of a music reproducing system 
for the home is how it sounds in the 
home, playing music. No matter how 
flat its frequency response is in the 
laboratory, it will have resonant peaks 
in the home, caused by standing waves 
in the room. The home response thus 
depends as much on the location of the 
speaker and listeners as upon the lab- 
oratory characteristics of the repro- 
ducer. This does not mean that the 
laboratory values are useless. On the 
contrary, the more that is known about 
the reproducer’s characteristics, the 
easier it will be to decide whether a 
defect in home response can be blamed 
on the reproducer or on the room, and 
the more readily the defect can be 
remedied. 

If the reproducer’s characteristics 
are to be tested by ear, using an audio 
oscillator, the test should preferably 
be run out-of-doors to minimize the 
production of standing waves. A less 
satisfactory alternative, where out- 
door tests are not feasible, is to listen 
with the ear close to the speaker, in 
which case the standing waves are 
largely drowned out by the relatively 
high intensity sound reaching the ear 
direct from the speaker. Tests should 
be made not only of frequency re- 
sponse, but also of the power output 
at low frequencies. Actual music 
such as bass drum beats and organ 
pedal notes is better than pure oscilla- 
tor tones for judging the adequacy of 
power output. 

The closed acoustic labyrinth baffle 
which has been described above, has 
the following alleged advantages over 
other baffles: 

(1) It has a smooth and extended 
bass response comparable with that of 
much larger conventional baffles, while 
providing more than enough output for 
most home purposes. 

(2) It is small enough to be placed 
out of sight within most floor model 
’ yadio-phonograph cabinets, or on a 
shelf behind a curtain, thus conserving 
space and eliminating the need for a 
fancy job of woodworking. 

(3) It requires little skill or ex- 
pense to make. 


“T think this is a mighty underhanded 
way for you to save money for a new 
television set!” 
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SEE LEO FIRST... 


for HALLICRAFTERS! 


wired, 
tested . 


$169 95 


DOWN PAYMENT $33.95 


picture on 10” tube. 
10” TUBE 
$34.50 


CONVERSION 
FOR 12” 


12” TUBE 
$66.00 


(DOWN PAYMENT 20%) 


TV-509 (Television) .$269.50 $X-42 (Receiver) ...$275.00 wie 2 
S-40A (Receiver) ... 99.50 $-53 (Receiver) 89.50 World vise csncasvesas 
SX-43 (Receiver) 189.50 SX-62 (Receiver) 269.50 


R-42 (Speaker) ......... $34.50 


paper—no red tape! 
on your present equipment. 
Most Personalized Radio Supply House. 


$-38 


self-contained PM dynamic speak- | gssembled. 
For the first time ef. 105-125. vole AC/DC. Send for 
NEW LOW PRICE Down Payment $7.99 rN AT oA 


$39.95 


Brand 
ECIAL SALE— ge 
aE Crystals in FT-243 Holders 


00 
ncy range 1800 to 200 
Freda RITE FOR OUR BIG 


WRITE - WIRE 
ati Wa PHONE 7795 


Ley Bde 


xt a 
INCORPORATED 
yy 


aboparonies\ 


COUNCIL ZETA 


PEN-OSCIL-LITE 


Extremely convenient test oscillator for all radio 
servicing; alignment @ Small as a pen @ Self 
powered @ Range from 700 cycles audio to over 
600 megacycles u.h. f. @ Output from zero to 125 
v. @ Low in cost © Used - _by Signal Corps 
© Write for information. 


GENERAL TEST EQUIPMENT 
38 Argyle Buffalo 9, N. Y. 


SURPRISE PACKAGE 


CONTAINS OVER $2.50 
WORTH OF Radio esis 
such as superhet var- 
cond:, Elect. cond., coils 
vol., controls, by- pass, 
Micas, Resistors, TRANS- 
HDW-etc. 
All parts listed in our catalog. 
Please enclose postage 5 Ibs. 


RADIO MAIL ORDERS 
Dept. RN, Pg’ sty dha 
New York 7 N. 


T-64 
TV CHASSIS 


For 10” or 12’’ tube 


Big picture TV at a 
small-set price. Factory 
aligned, 


RMA 90- day watranty. 
With speaker and all 
tubes except CR tube. 
Hallicrafters 
Dual-Focus 
gives instantaneous selection of either 56 or 64 square inch 


$8.50 


COMPLETE LINE OF HALLICRAFTERS 


IT’S EASY TO BUY FROM WRL! 
Best E-Z Payment Plan in the country—We finance our own 
ONLY 20% DOWN —liberal trade-in 
Deal with WRL—The World's 


RECEIVER 


Overall frequency range from 540 
KC to 32 MC in four bands. Main 
tuning dial calibrated with pre- 


cision accuracy. Separate electri- | The most 
cal bandspread dial. CW pitch complete 
control adjustable from _ front Ham Catalog’ 
panel, automatic noise limiter, ever 


new guaranteed 


Each 98c 


LIST OF SPECIALS! 
Fr 


be el Nee bess | 


and 
backed by 


new 
switch 


BRACKET 


LEO I. 
TUBE 


NS 
_MEYERSON Weer 
CU ON 10—20 & 75 METERS 


GIANT RADIO 
REFERENCE MAP 


Just right for your control room 
wall, Approximately 28”x42”. 
Contains time zones, amateur 
zones, leading short-wave sta- 
tions, monitoring stations. Mail 


Coupon Today and 25¢ 


FREE we, 
SS 
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ee 8 oe ee ee me Ue Ue Ue 
WORLD RADIO LABORATORIES 


744 West Broadway R-6 | 
ag d Rapid St Citist of Used Equipment 

Please send me: sibel i 
DD Radio Map (0 Send Free Halli- i 
LJ New Catalog crafter catalog i 
Name. odeccscces ee sie vp eles bite clevels sicwialecs ; 
Address cccscosvevccescnvccccvecnbovecce E 


RADIO ENGINEERING 
TELEVISION 
ELECTRONICS 


Thorough training in all phases of radio and elec- 
tronies, open to nigh scnoot and junior college praa- 
Old established school specializing in Radio 
Modern laboratories and 
Approved veteran 


uates. ; ote 
trainin exclusiv 
courses. Enrollments limited. 


training. 
VALPARAISO TECHNICAL INSTITUTE 
Dept. RD Valparaiso, Ind. 
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Model TV-7M 


REASONS WHY 
IT’S A 
BETTER 
BUY 


(1) Built, not assembled, by 
the leading maker of precision 
amateur and commercial radio 
receivers using quality NATIONAL 
components. (2) Exclusive Bin- 
aural Sound, using two speakers, 
does justice to FM. (3) Unique 
37 mes. IF minimizes interference. 
(4) Extra sensitivity brings in 
clear, bright pictures even in 
remote areas. (5) Records 
prove NATIONAL gives 


trouble-free 


more 
entertainment. 


7-inch picture tube. Straight 
AC power supply (higher 
voltage). In handsome, 
durable metal cabinet at 
your National dealer's. 


179% 


NRatesnaal 


es? 1g9t4 


NATIONAL COMPANY, Inc. 


MALDEN, MASSACHUSETTS 


NEW TV RECEIVERS 


eee ||| 


EMERSON PHONORADIO 
Emerson Radio & Phonograph Cor- 
poration, 111 Eighth Ave., New York 
N. Y., has announced that deliveries 


are being made on the new “four-way” 
television Phonoradio console, Model 
618. 

This receiver has a 91-square-inch 
picture screen, using a 12% inch tele- 
vision tube, in combination with FM 
and AM radio and including a phono- 
graph with automatic record changer. 
The combination is encased in a con- 
sole cabinet of matched crotch and 
striped mahogany veneers. 

This model retails at $529.50 and is 
believed to be one of the lowest priced, 
name “four-way” 12%-inch-tube TV 
radio-phonograph consoles now on the 
market. 


DIRECT CURRENT TV SETS 

Introduced into the New York mar- 
ket by Stewart-Warner Corporation, 
1826 Diversey Parkway, Chicago 14, 
Ill., is a 10-inch television set operat- 
ing on d.c. only, designed to eliminate 
the expense and other objections to 
the use of an a.c. converter. It is be- 
lieved this innovation will give greater 
image stability. 

The list price of the d.c. model is 
the same as that of the a.c. television 
receiver. It was intended particularly 
for apartment house areas, and uti- 
lizes the same cabinet as in the 
Stewart Warner consolette, model 
AVT-1. 

Although this set is being distrib- 
uted only in the Manhattan market, it 
will be available on special order for 
dealers in other areas where need for 
a straight d.c. set arises. ; 


“PROTELGRAM" THROWS IMAGE 

Intended primarily for TV viewing 
of large groups, a television picture 
four feet wide by three feet high has 
been demonstrated by North Ameri- 
can Philips Company, Inc., 100 East 
42nd Street, New York 17, N. Y. The 
picture was projected from a smal] 


the Market 


cabinet containing a complete televi- 
sion receiver onto a conventional home 
movie screen, using a slightly modi- 
fied “Protelgram” optical unit. 

The ‘Protelgram” system can be 
used in conventional cabinets with 
built-in screens, featuring picture 
sizes ranging from 192 to 234 square 
inches. Studies by the company have 
shown that an image of approximately 
200 square inches (20-inch diagonal) 
is ideal for most home applications. 

The only necessary modification of 
the standard unit for the demonstra- 
tion was a change in the positioning 
and optical characteristics of the cor- 
rector lens. No increase in power sup- 
ply or chassis drive is required. The 
second anode voltage remains at 25 
kv., and any chassis which will drive 
the ‘Protelgram” unit in its present 
form, producing the popular 200 square 
inch picture, will operate it satisfac- 
torily with the new corrector lens 
leading to the three by four foot pic- 
ture. 


NEW ADMIRAL MODELS 

With the addition of seven new 
models of 12%-inch picture tube di- 
rect-view television combination ra- 
dio-phonographs, Admiral Corpora- 
tion, 3800 West Cortland, Chicago, I]ll., 
now offers a line of 23 video sets and 
combinations that feature picture 
tubes from 7 inches to 16 inches. 

These seven sets are offered in 
three cabinet stylings; five of them, 
in two of the stylings, are housed in 
cabinets the size of an average radio- 
phonograph combination. The basic 


difference in the two is that one has 
double full-length doors in the mod- 
ern style, while the other has only 


top-half opening doors. The third 
styling is in Admiral’s “Credenze” mo- 
tif, with extra record storage space 
provided on each side of the combina- 
tion. 
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THE FAMOUS 


No. 19 ARMY RADIO 


For communications on 2 to 8 Mcs and 230 to 240 Mcs. 
SOLD COMPLETE. BRAND NEW with Supply Unit, Transmitter 


(807) Receiver, Aerial Variometer, Tubes, Antenna and base, Headset, 
Microphone, Key, Junction boxes, all interconnecting cables and com- 
plete Instruction Book. Also one complete set of spare tubes, spare 


headsets, brushes, fuses, etc. 


No. 19 MK II. 
Dynamotor). 
Installation Kit). 
No. 19 MK Ill. 
Unit No. Il—Dynamotor and Vibrator). 
2 cases (Set Kit and Standard Installation Kit). 


TERMS. 


Net price 


25% deposit on C.O.D. orders. 


Canada. 


NORTH AMERICAN ELECTRONICS COMPANY 


P.O. BOX 178, PLATTSBURG, N. Y. 


For operation on 12 v. battery (Supply Unit No. 1— 
In original Manufacturer’s packing, 2 cases (Set Kit and 


For operation on 12 and 24 v. battery (supply 
In original Factory packing, 


Net price.... 


. Prices net, F.O.B. 
ments will be made from waréhouses Plattsburg, N. Y., or Montreal, 


TWIN-TRAX 
4-HOUR PLAY 


everywhere."' 


$74.50 
Ship- 


For The Best in Tape Recorders 
Look For The TWIN-TRAX* Label 


TWIN-TRAX 
Magnetape Recorder 


AMPLIFIER CORP. of AMERICA 


New York, N.Y. 


TWIN-TRAX 
PORTABLE 


Sait: TRAX STANDARD 


This label identifies the original and only TWIN-TRAX Recorder, 
manufactured exclusively by Amplifier Corp. of America. It is your 
assurance that the recorder bearing this label has the professional 
specifications that have made TWIN-TRAX the 


"choice of engineers 


TWIN-TRAX was the first commercially available two-channel tape 
recorder, Imitators have announced two-channel recorders with similar 
names and similar external appearances. But it's the performance that 
counts, not the appearance. And the performance of TWIN- TRAX re- 
corders cannot be duplicated. Our leadership in the tape recording 
50 field has been undisputed since we designed the first magnetic record- 
-- ing amplifier in 1936. 

Remember, imitative Twin-Track or Two-Track does not mean TWIN- 
TRAX, because TWIN-TRAX is the registered trade mark of the 
best in tape recorders, made exclusively by Amplifier Corp. of America. 
Send today for literature on the exclusive TWIN-TRAX line, and dis- 
cover why TWIN-TRAX is the recorder engineers are buying. 


*Registered Trade Mark. 


Ampiirier Corp. or AMERICA 
398-2 Broadway 


New York 13, N. Y. 


JUNE SPECIALS 


TEST EQUIPMENT 


I—139A Test Set for SCR-522. ...$ 5.00 
THERMISTOR BRIDGE—Made by “Western 
Electric 
I—222A Signal Generator 150-230 M.C, 
8-15 M.C. 


BC—906C Frequency Meter 

Model 105S Microwave Signal Generator 
3875-725 M.C. 

Megger—500 V.—1000 Megohms. 
M-1000 B. Made by Interstate Mfg. 
Com. MI-48B. Used $69.50 

Supreme Model 563—Audio Oscillator... 

Test Set Type 89 

Calibrator I-200 115 V. 60 Cycles—345 
and 621 cps Western Elec. New 

I—193A—Test Set for adsobting a hepa 
relays—wWestern Elec. ... ... New 


MINE DETECTOR—SCR-625A Used for 
locating metal, underground pipes, 
gold, etc. 

NEW with manuals 

USED—excellent condition 


FL-8 Range Filter, New 

Antenna Relay Unit——-RE-2/ARC-5 Weston 
Antenna Current Indicator Meter, Relay, 
Vacuum Condenser, Excellent condition. 

Handy-Talkie Crystal and coil sets——-3885 
K.C. to 5500 K.C.—Specify frequency— 
2 Crystals and 2 Coils per set. New 


J-82—Selsyn compass indicator, 5” 360 
degree dial 

Plugs will fit I-82, I-81 

I-81—Selsyn compass indicator, NEW. 


WESTON Electrical Tachometer meter Model 
545 for use with Model 724 Magneto. 
Speed 0-2000 R.P.M., Ratio 2:1. NEW. .$19.50 
WESTON Tachometer Generator, Model 724, 
Type C. Good Used 
Ast, 2nd or 3rd I.F. Transformer from SCR 
522, 12,000 ke.—Iron Core Tuning, can 
be tuned to television I.F. freq. by re- 
moving padder cond. 35c ea. sf 


APN-1 ALTIMETER INDICATOR — Basic 
Movement 0-1 ma., 5 ma. shunt, 270° 
scale. An excellent basic movement for 
constructing your own meters. NEW. .$1.95 
METER RECTIFIER, full wave midget 
Selenium, 10 volts, 30 ma. NEW 


6” P.M. COMPARTMENT SPEAKER, 25 watts, 
50-6,000 ohms. Waterproof. Used Wi compet 
7s Ward . .$8.95 


SCR-522 EQUIPMENT 

RADIO SET SCR-624C, SCR-522 
Ground Station— includes SCR-522C, 
Chest CH-173A, Set of tools, Chest 
CH-172A, RA-62C 110VAC Rectifier 
power supply, Chest CH-170A, An- 
tenna AN-94A, Antenna Mast, ETC. 
—Complete in 6 boxes, All cables, 
cords and lines NEW 


BC-631B—Jack Box..............% 

PE-94C —Dynamotor for SCR-522. 
NEW $4.95. Used... 

AN-104 Antenna Bye NEW $1.95. 
COPPER 


HS-23 i sean New with ear pads. . 

HS-30 Headset——Complete with matching 
transformer, 6 ft. cord, and PL 55 Plug. 
BRAND NEW 

HS-30 Headset. 

Extension Cord, CD- 307A—New with PL 55 


Headset Adapter MC-385D—High to low im- 
pedance 

Dynamic Headset and Mike—P.O. Mark II. 
NEW 


T-17 HAND MIKE. NEW $1.50. USED 
T-32 DESK MIKE. NEW $3.50. USED 


IDEAL MOBILE POWER SUPPLY 
PE 237—Heavy duty vibrator power supply, 6, 
12, or 24 v. input. 525.v., 95 ma.; 105 v., 
42 ma.; 6.5 v., 2 amp; 6 v., 500 ma.; 1.3 
v., 450 ma.; small supply 100 v., 17 ma.; 
1.35-450 ma. with tubes, shock mounted. 
BRAND NEW 


EE-8 TELEPHONE FIELD SETS with handset and 
ringer. Good used $9.00 each. ...a pair $16.00 


Bassett Aircraft Radios and Accessories—Two- 
way radio Communication—tTransmitter freq. 
8105 K.C,—AIl new equipment, 

MC6A—14¥/2 watt trans.-recr., 
crystal, battery case, antenna 

MC6B—8 watt _trans.-recr., 
crystal, vibrapack, antenna 6 or 12 
volt 

MR3A Receiver — Range, weather and 
tower freq. 

MCU1 Aircraft Microphone.......... 

Headset and plug 

Model—TRI15 Trailing antenna wire set 


400 Cycle Inverter — General Electric 
5D21NH3A—Input 27 V., 35 amps, out- 
put 115 V.—485 V.A. single phase... .$12.50 
Sound powered head and chest set—-Made 
by Automatic Electric Com. NEW....Ea. 5.95 


PHOTOCON SALES 


1060-2 North Allen Avenue Pasadena 7, Callf. 
TERMS: f.o.b. Pasadena, unless postpaid. 
25% on all C.O.D. orders. 
Californians add 21/2 % sales tax. 


GIBSON GIRL, SCR 578B Transmitter for 
sending distress signals from boats. Trans- 
mitter complete with balloon, hydrogen 
generator, kite and installation manuals. 
NEW. Export packed 
NEW. Domestic packed 

Transmitter only, tubes 


CD-501A CABLE for PE 103A-BC654A. .$1.95 
RM-29 REMOTE CONTROL UNIT, RINGER 


BC 357 J——-BEACON RECEIVER, 75 me., 
tubes. NEW 

MN 26C——RADIO COMPASS RECEIVER, 
tubes 150-1500 kc. 

BC 464——TARGET RECEIVER, 5 channel re- 
mote control, battery case and ant. : 
73MC. NEW 

INTERPHONE AMPLIFIER—-BC 709; 
for Aircraft, booster for telephones, etc. 
NEW 

INTERPHONE AMPLIFIER — CMX50128A, 
12 v., 6 watts output P.O. TCS equip- 
ment with tubes and dynamotor. NEW... 


TRANSFORMER: 5 v. at 190 amperes; 
115 v., 60 cycle input. USED 

200-0-200 at 50 ma.; 6.3 v., 3 amps, 
output, 115 volt, 60 cycle input— 
NEW 

100 watt Class B modulation trans- 
former P.O. BC 375. NEW 

PEERLESS HQ-20 line matching trans- 
former, 50/125/200/500 ohms. NEW 


TUBE SPECIALS 


1 

2 
8 

3. 

1 

1. 


Sec Be 
891 Amperex 
‘WwW BOD: 0o 
35 


CALIFORNIA KILOWATT SPECIALS 

Transformer—Secondary 6200 V @ 325 ma. 
Easily C.T. for 3100- 0-3100v. @ 650 ma. 
Primary 105/110/115 VAC— American 
Transformer Com, Instructions included. .$49.50 

Transformer—2.5 V @ 10 amps. C.T.—15,000 
volt insulation 115 V. AC. primary—Ken- 
yon S-9883 

CHOKE—Smoothing 20 henries 300 mils.— 
15,000 volt insulation—115 V.A.C. primary 
—Kenyon 8-9881 


mfd—8,000 V.D.C. Oil Cond.—Aerovox M12,. 
mfd—5,000 V.D.C, Oil Cond.—Aerovox M12.., 
mfd—3,000 V.D.C. Oil Cond.—Aerovox M12. : 
mfd—2,500 V.D.C, Oil Cond.—Aerovox N12 


FACTORY TO YOU 


THE NEW 


TELEVISION KIT 


10’Kir. .. .. » $69.50° 


*LESS TUBES 
7’ $59.50 $94.50 
KIT Less tubes with all tubes 


Money Back Guarantee—Buy it, Inspect it, if 
you don’t think it’s the best buy on the market— 
return unused within flve days and your money 
will be refunded. 


All prices F.0.B. New York. 20% deposit with order 
IMMEDIATE DELIVERY 


TELEVISION 
LABORATORIES 


5507 — 13th AVE. BKLYN. 19, N. Y 


Walmar’s June Bargains!!! 


CONDENSERS—PYRANOL—OIL-FILLED 
2 mfd 600v. DC W. .40 1mfd2000v. DCW. 1.05 
4 mfd 600v. DC W. .55 8 mfd 2000v. AG ae 
10 mfd 600v. DC W 1.15 
10 mfd 1000v. DC W 1.50 
.5 mfd 2000v. DC W .80 
.012 mfd 25,000v. 


DC W 

3.75 mfd 330v. AC.. 
CONDENSERS—BATHTUB—OIL-FILLED 
-lmfd600v.DCW.. .25 Mica Haale eet 
2x.1 mfd 600v. DC W .25 5000V err, 
3x.1 mfd 600v. DCW .25 Mica 005 mata Xooov. 
-5 mfd 600v. DC W. .25 DC V 
25 mfd 600v. DC W. .25 
TRANSFORMERS—1 aeye AC 50-60 CYC. 

Bias supply, secondary 90v. 1.1 A............ 
Filament 7v. 1.5 amp. (15, Sor insii. re Se 1.95 
Hi-V. Fila., Sec. #1, 6.3v. 2A 4800v. DC Sec. 

#2 2.5v. 1.75A 5700v. DC 

Hi-V. Plate 4000v. @ .0022 amp.............. 


cece eeccce 


5HP4 Scope........ 3.95 
SA et ee -90 12GP7 Scope......15.00 
$$ MISC. BARGAINS$ $$$ 
Jones Terminal boards, barrier type, Cat. 48-142, 
§ dual term se ase tee aes 
Jones Terminal boards, barrier type, Cat. #10- 
142,610 dual ‘term. 3s ¢.0.a8 25 5 2 Se ee me ese 45 
G.E. 6 dual contacts terminal boards.......... .20 
36 meg. IF chassis, complete w/7 tubes, band- 


Width 4. megnn cs ate es ke Ree wee een 12.95 
Rheostats ohmite model K, 3000 ohm 100W., 
1500 ohm, 100 W., 200 ohm 100W....... .95 Ea. 


Relay ors ‘Aoating” on rubber mounts—H 61’, 
W 41” CAs Ae BS nett ee a A eg ee 25.00 
Oaeilicnasne chassis, completely wired (er 
12GP7 tube, less power trans............... 
AC Sync. Transmitters, Bendix type 1-1, C69405, 
(Balin) seo ian Sau ahtis nates orate wees ee 7.00 Ea. 
GE meters 3” round—type Do-41, 0-1.0 RF 
BMD~ W/THELMO. Wise asic scale oes Geom ees 3.65 
GE meters 3” round—type Do-41, 0-20 KV., 1 
MIL MVD Sos aroletis aro cets Sore aah a ee Pe eT 3.75 


Hundreds of Other Parts—Write for Flyers! !!! 


WALMAR DISTRIBUTING CO. 


3002 Virginia Ave. Baltimore 15, Md. 


PN, HIGH SPEED ? 
WITHOUT NERVOUS TENSION 


REVEALING BOOK shows how “‘crack’’ operators de- | 
velop high ppeod and proficiency. Learn code for 
e Amateur or ommercial Radiotelegraph License, or 
e pmbrove your sending and receiving with the Candler ® 
System which develops radiotelegraph experts and ® 


| CANDLER SYSTEM "si52, 23.3 


oo mem 066 me 66 0 hme 66 el [6mm lel 


2 ll 
FRRAPL ECO 


1125 PINE ST. 
PHONE CHestnut 1125 
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Preserve a full year’s issues of your favorite 
radio and television publication in this ingen- 
ious custom built storage file. 


Walter Ashe Radio Co, 


ST. LOUIS 1, MO. 


Printed and 
constructed to look like a Buckram bound 
book. Made of high quality Kraft fibre 
‘board. Measures 12” x 8¥2"" x 2-3/16”. 


Per set of 2. Plus I5c to cover 
pkg. & pstg. anywhere i in U. S. 
Holds 12 complete issues 


MAIL THIS COUPON TODAY 


1125 Pine St. , 
St. Louis 1, Missouri R-49-6b 


(0 Rush my order for. sets Radio & Tele- 
vision News Library @ 50c per set of 2, plus 
15c additional to cover pkg. & pstg. | 


(1 Remittance for $._..__ is enclosed. 
NAME Sets ee ee ee eee teas | 
CE Y 6 eee ee ONES Ak eet. 


All of the sets are equipped with 
the new “Triple-Play” phonograph that 
automatically plays with one tone 
arm all sizes of all records, both mi- 
crogroove and standard, at all the 
turntable speeds on the market: 33%, 
45, and 78 r.p.m. 

In addition, all the sets have a spe- 
cially designed, built-in turret tuner, 
originated by Admiral, that permits 
complete television channel coverage. 


"THE BELMONT" 

Television, radio, and phonograph, 
all forms of electronic home enter- 
tainment are provided in the Model 
10AXF43, featured by Raytheon Man- 
ufacturing Co., 60 East 42nd St., New 
York 17, N. Y. It is provided with 
Raytheon’s Hi-Fidelity FM-AM radio, 
20/20 super-circle television, and the 
new 45 r.p.m. microgroove automatic 
record player. 

The entire surface of the 10-inch 
picture tube is utilized, and the circu- 
lar screen thereby presents a 70 
square-inch direct-view image. The 
Hi-Fidelity “ratio detector’ FM and 
standard broadcast receiver with a 
voltage-doubler circuit provide extra 
power needed for true-to-life tonal re- 
sponse. 

The 45 r.p.m. record changer incor- 
porated in “The Belmont” automati- 
cally plays eight of the new seven-inch 
Vinylite non-breakable records. 

Of contemporary design, the cabinet 
is finished in hand-rubbed mahogany 
veneers, and the television panel meets 
the eye at a level suitable for maxi- 
mum comfort from a normal sitting 


All, FV. and radia controls 
The size of 
by 34 by 39% 


position. 
are on the front panel. 
the cabinet is 33% 
inches. 


DU MONT'S DE LUXE "MANCHU" 

Newest addition to the Du Mont 
line is a de luxe television receiver 
model featuring a twenty-inch tube 
recently announced by the Allen 
B. Du Mont Laboratories, Inc., 515 
Madison Ave., New York 22, N. Y. 

The “Manchu” is compact in design 
and offers a very large direct-view 
tube, with a screen of 213 square 
inches, AM and FM radio, automatic 
record changer for standard and LP 
records, and a high-fidelity audio sys- 
tem employing dual speakers for full- 
range reproduction. 

Installation of the receiver equip- 
ment has been made in a cabinet 


RADIO & TELEVISION NEWS 


mounted on a teakwood table that ro- 
tates on a specially designed swivel 
mechanism, which permits the screen 
to be turned to any desired viewing — ag 


FATAL GG 


position while the cabinet base remains 
flush against the wall. 

One side and end of the cabinet 
is in beautifully grained mahogany, 
while the other side and end is finished 
in an antique Chinese jade lacquer. 

Heavy brass hardware is used on all 
- four sides, and either the mahogany 
or jade surfaces may be employed as 
desired to complement the decorative 
motif of any room. 


GAROD CONSOLETTE 
Employing a 15-inch cathode-ray 
tube, a “Tele-Zoom” picture magnifier, 
and AM and FM radio reception, the 
new television consolette announced 


Transformer Catalog in the Industry! 


The big, new 1949 edition of the Stancor catalog has just come off the 
press. It’s the catalog that every radio technician uses as his transformer 
“bible”. . . and it’s yours for the asking. Complete listings of over 400 stock 
items, handy reference charts, easy-to-use indexes and diagrams make this 
Stancor buying guide better than ever. Write for your free copy today! 


@® TRANSFORMERS AND CHOKES @ AMATEUR TRANSMITTERS 
Detailed electrical and physical specifications, Years of experience in meeting amateur and 
including applications, ratings, dimensions and commercial communication needs are built into 


the high quality Stancor transmitting equip- 
ment listed in this catalog. 


@ HANDY CHARTS 


A transmitting and rectifier tube chart, a driv- 


prices, give you all the information you need 
to select the right Stancor unit for your purpose. 


by Garod Electronics Corporation, 70 ® HIGH FIDELITY TRANSFORMERS 


Washington Street, Brooklyn 1, New A complete listing of the new Stancor HF and er-modulator chart, output. transformer-tube 
York, comes in mahogany (‘The WF series. Made for the discriminating audio chart, and a full page of dimensional draw- 
Grand”) or in a bleached mahogany engineer to meet applications where superior ings of all Stancor mounting types are “plus” 
version (‘The Moderne’). quality is a “must.” features of this new catalog. 
According to the manufacturer, this 

is the lowest price 15-inch instrument STANCOR TELEVISION CATALOG Be sure you also have the latest 
in the de luxe consolette category, and edition of the Stancor television replacement parts catalog. You can 
when the normal 15-inch rectangular depend on Stancor television components . . . built with the same care 


that goes into Stancor original equipment for TV set manufacturers. 
Write for Catalog 337 or see your authorized Stancor distributor. 


STANDARD TRANSFORMER CORPORATION 


ELSTON, KEDZIE & ADDISON e@ CHICAGO 18, ILLINOIS 


picture is enlarged to a circular close- 
up by pressing the ‘‘Tele-Zoom” con- 
trol, the user has an image which is 
larger than the one reproduced on 
20-inch tube receivers. 

“The Moderne,” Model 15TZ9, has a 
cabinet measuring 24 inches wide, 21% 
inches deep, and 43 inches high. 


MECK TEN-INCH TV RECEIVER 
The John Meck Industries, Inc., 
Plymouth, Indiana, manufacturers of 
low-priced radio and television receiv- 


ers, announces the production of a new Minimum order $10.00. Add 

“ seeniotaiaan U N U Ss U AL PR I Cc E Ss postage or tubes will be 

PERFECT JAN. & STANDARD MAKE TUBES sent by Express Collect. 
Tears) EERE) axatecite? 
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1. 
1. 
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4. 


Klystons 
2 + -$24,9 


WL468. 8.95 


135 LIBERTY STREET NEW YORK 6, N. Y. 


tos Se ok S: ORTH 4-8262 
10-inch television set offering a 65 v-+  G ASK as ead CATALOG zoRP4 : 


square inch picture. 


June, 1949 
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BEST BUYS 


SUPERIOR ACCURATE POCKET SIZE 


Sensitivity: 1000 ohms 
per v. Compact: only 
314" x 5%” x 214”, 
2% acc, 1 ma. meter. 
Zero adj, holds for 
BOTH resistance 
ranges. Handsome 
black bakelite case 
and etched panel. 
Measures the follow- 
ing: 6 AC ranges 
from 0-3,000 v. 6 DC 
ranges from 0-1,500 
v. 4 DC current 
ranges 0-1.5 amps, 2 
resistance ranges 0- 
500 ohms and 0-1 
meg. Complete with 
test leads, batteries 
and operating inst., 
this is A BUY at 
only $13.90. 


27.000 r.p.m. ro- 
tary AC-DC Power 
Tool Motor with 
50 accesso- 
ries provides 

a whole shop- 
full of 
motor 
driven 

tools at 

your fin- 
gertips! 
Every- 

thing you 

need to 

make ev- 

ery job 
easier, : 

faster, more professional looking! Motor is housed 
in sturdy Tenite case, formed to fit your hand. Easy 
to use—has 1001 uses. Drills, saws, grinds, sharp- 
ens, buffs, routs, etches, carves, sands, polishes, with 
the 50 accessories included and housed in Burgundy 
toned plastic tool chest. 


36 page Project B 
THINGS TO M pag rojec ook on 


AKE included. ONLY $19.95 ea. 


HANDSET HANGER 


Accommodates all makes and models 
W. E. Kellogg, American, etc.) hand- 
sets such as TS-9, 11, 13, etc. Fastensg 
to side of desk or on telephone or radio 
equipment. Felt facing 

protects handset. Black 

crackle finish only, 

$1.95 ea, 


LOOK! 
NO HANDS! 


This mike leaves both 
hands free for mobile 
QSO’s. Fastens to oper- 
ator by simple snap 
strap, Western Electric button as- 
sures best quality obtainable from 
any carbon mike, Adjustable. Double 
action sw. operates push-to-talk or 
holds on, BRAND NEW only $1.75 = 
ABA POSTPAID in U.S.A. and CAN- 


—S RM-29A TELEPHONE 
——3ta— thon ey Store 


available in lim- 
ited quantity. 
Contains magneto 
ringer system for 
calling. Uses 
standard batteries 
available any- 
where, Only two 
wire line needed 
to connect, Units 
may be paralleled 
on same line. 
Lines up to sev- 
eral miles can be 
used. Ideal for 
Communication, 
Orientation of TV 
Antennas, Farms, 
Factories, etc. One 
RM-29A Telephone 
with battery and 
one TS-13 Handset, 
all BRAND NEW. PRICE $12.95 ea, 


ff REAL BARGAIN! 


at 
\ HS-16 Headphones with standard 
i) long cord (6 ft.) and adjustable 
dig Headband. Unquestionably the best 
buy in surplus phones ever sold, 
Limited 
POSTPAID 


Tested before shipping. 
quantity. $1.35 ea. 
in U.S.A. and Canada, 


HARRIS SHOCK MOUNTS 


LORD 8 lb. 7c ea., 
8 for 45c; $3.00 per C 
LORD 10 lb. [5c ea., 


8 for 98c, $7.50 per C 
va HARRIS 8 Ib. 8c ea., 


Gw te, 8 for 45c, $4.00 per C 
HARRIS 12 Ib. (6e 
ea., 8 for $1.05, $9.00 

per C, 


Send 25% deposit with order. Bal. C.0.D. 


OFFENBACH & REIMUS CO, 
372 Ellis St. San Francisco 2, Calif. 


LORD 


& 
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Greater detail is provided by a new 
automatic frequency control system, 
and high-voltage power with improved 
regulation makes possible better con- 
trast and increased brilliance. 

The set, Model XL-750, has a cabinet 
of hand-rubbed mahogany measuring 
15 inches high, 21 inches wide, and 19 
inches deep. 


FIVE-IN-ONE CONSOLE 

A new television console (Model 
9TW333), the first television receiver 
incorporating the new 45 r.p.m. music 
reproducing system, was announced 
by the Radio Corporation of America, 
RCA Victor Division, Camden, N. J. 

The five-in-one combination offers 
10-inch, direct-view television, stand- 
ard and RCA Victor FM radio recep- 
tion, and separate systems for the 
reproduction of 78 r.p.m. records, and 
the new 45 r.p.m. discs. 

The console features RCA Victor’s 
“Eye Witness Picture Synchronizer” 
and automatic multi-channel selector 
switch for television, five watts of 
push-pull power output, a standard 
“Silent Sapphire” permanent-point 
jewel pickup for the 78 r.p.m. record 
player and a miniature counterpart 
for the new 45 r.p.m. system, built-in 
antennas for the AM and FM radio 
bands, and thirty tubes and three rec- 
tifiers. 

Although housing five entertainment 
units, Model 9TW333 measures only 
40 inches high, 41% inches wide, and 
23 inches deep. 


PLASTIC TV CABINET 
Molded in rich rosewood of G-H 
phenol formaldehyde plastics ma- 
terial, one of the largest plastics 
cabinets has been fabricated by the 


General Electric Company, Plastics 
Division. 

The housing was designed for a 
new low-priced table modei television 
receiver produced at G-H’s Electron- 
ics Park, Syracuse, N. Y., and is 


molded in two parts, weighing eleven 
pounds. The largest section is 15 
inches high, 11% inches wide, 17 
inches deep, and has an average wall 
thickness of 34¢ inch. 

The chassis of the set, with its 10- 
inch picture tube, is assembled to the 
plastics face panel and then locked 
through an opening in the back of 
the deep plastics case. The face of 
the cabinet has a generous picture 
opening framed with a projecting head. 
The receiver itself contains a simpli- 
fied circuit which necessitates only 17 
tubes and 3 rectifiers in addition to 
the ten-inch picture tube. 


PORTIONS OF THE 160-METER BAND RE-OPENED 


LTHOUGH the case for restoration 
of 160-meter privileges looked hope- 
less for a long time, the FCC has finally 
opened portions of this band for limited 
operation effective April 7, 1949. 

By Commission order FCC 49-188, 
dated February 17, 1949, Section 2 
104 (a) of the Commission’s rules was 
amended to show the frequency allo- 
cation of 1800-2000 ke. on a shared basis 
between Amateur Radio Service and 
Radio Navigation (Loran) Service sub- 
ject to detailed conditions and limita- 
tions applicable to the Amateur Service, 
as follows: 

(a) Mississippi River to East Coast 
U.S. (except Florida Gulf Coast states): 
1800 to 1825 ke. and 1875 to 1900 ke., 
using type A-1 or A-3 emission. Power 
input to the plate circuit of the tube or 
tubes supplying power to the antenna 
shall not exceed 500 watts day, 200 
watts night. 

(b) Mississippi River to West Coast 
U.S. (except states bordering Gulf of 
Mexico): 1900 to 1925 ke. and 1975 to 
2000 ke., using type A-1I or A-3 emission. 
Power input to the plate circuit of the 
tube or tubes supplying power to the 
antenna shall not exceed 500 watts day, 
200 watts night, except in the State of 
Washington where daytime power is 
limited to 200 watts and nighttime 
power to 50 watts. 


(c) Florida and states bordering Gulf 
of Mexico: 1800 to 1825 ke. and 1875 to 
1900 ke., using type A-1 or A-3 emission. 
Power input to the plate circuit of the 
tube or tubes supplying power to the 
antenna shall not exceed 200 watts day, 
no operation at night. 

(d) Puerto Rico and Virgin Islands 
1900 to 1925 ke., and 1975 to 2000 ke., 
using type A-1 or A-3 emission. Power 
input tothe plate circuit of the tube or 
tubes supplying power to the antenna 
shall not exceed 500 watts day, 50 watts 
night. 

(e) Hawaiian Islands: 1900 to 1925 ke. 
and 1975 to 2000 ke., using type A-l or 
A-3 emission. Power input to the plate 
circuit of the tube or tubes supplying 
power to the antenna shall not exceed 
500 watts day, 200 watts night. 

(f) The use of these frequencies by 
stations in the Amateur Service shall 
not cause harmful interference to the 
Loran system of radio nayigation. If an 
amateur station causes such interfer- 
ence, the station licensee shall, as 
directed by the Commission, immedi- 
ately cease operation on the frequencies 
involved. 

A large part of the credit for the 
restoration of these operating priv- 
ileges is due to the untiring efforts of 
NARC. Nice going, fellows. 
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“POST WAR COMMUNICATIONS 
RECEIVER MANUAL” by Sams 


Staff. Published by Howard W. Sams 


é& Co., Inc., Indianapolis. Price $3.00. 

This book has been designed for ra- 
dio amateurs, professional operators, 
aircraft radio technicians, and short- 
wave listeners. Service data on most 
of the communications receivers pro- 
duced in the period from the end of 
the war to mid-summer of 1948 have 
been included. 

In addition to this service data, 
which appears in “Photofact’ form, 
aligning and other adjustment infor- 
mation is given for the various re- 
ceivers. One particularly valuable 
service rendered by the book is that of 
giving a list of standard replacement 
parts which may be used in the re- 
ceiver being analyzed. Complete volt- 
age and resistance charts are provided 
to facilitate servicing and adjustment 
of the receiver. 

Thirty communications receivers, 
manufactured by Collins, Gon-Set, 
Hallicrafters, Hammarlund, National, 
and RME are covered in the text. In 
addition aircraft and marine radios 
from Airadio, Hallicrafters, Harvey 
Wells, Heath, Jefferson Travis, Lea- 
radio, Motorola, and Ranger are dis- 
cussed and diagrammed. 

-Although such a brief description 
hardly does justice to such a text, 
those who will find it of the most value 
will be able to judge it best in the op- 
erating shack. 

4 Sop a) * 
THE RADIO AMATEUR’S HAND- 
BGOK (26th Edition, 1949). By head- 
quarters staff of the American Radio 
Relay League, West Hartford, Con- 
necticut. 736 pages. Price $2.00. 

This internationally recognized 
standard manual of amateur radio 
communications has been carefully re- 
vised and brought thoroughly up to 
date. Its twenty-five chapters cover 
the entire field from basic fundamen- 
tals to the latest techniques in single- 
sideband telephony. 

In the time-tested Handbook pat- 
tern, the first four chapters are de- 
voted to the history of amateur radio, 
electrical laws and circuits, vacuum- 
tube principles and data on high-fre- 
quency communication. Additional 
fundamentals are presented in con- 
junction with constructional chapters, 
and the student is given practical ap- 
plications of the theory as he learns it. 

A handy new section on practical 
filter design is included in the power- 
supply chapter which has been rear- 
ranged for maximum readability. Am- 
ateur very-high-frequency, ultra-high- 
frequency, and microwave techniques 
and equipment are covered in a five- 
chapter section. 

Altogether, the Handbook is quite 
valuable for its well-organized infor- 
mation on assembling an amateur sta- 
tion, eliminating broadcast and televi- 
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¢ SPEEDY SERVICE 
¢ GREATER VALUES 
¢ BRAND NEW STOCK 


ES TLS 1 RE TAS FEE 


OUR NEW QUARTERS 
ARE BETTER EQUIPPED 


ACORN 


ELECTRONICS CORP. 


yx BARGAINS IN SPEAKERS 


8” Magnavox PM 22 oz. Alnico III 
Magnet, 8 watts output. $2 99 
8 ohm VC. Terrific Value. a 

10” PM Jensen, ‘‘Standard Series’”’ 


P10T ST, 119. An excellent speaker 
for good quality radio sets or PA 


TO SERVE YOUR NEEDS 


HIGH GAIN @ WIDE BAND 


vv 5” SCOPE 


Nationally Advertised 
This scope is comparable to 
instruments selling at two 


systems. Output _ undistorted : to three times the price. 
watts. Voice coil impedance 6-8 D d tt 
ohms. Wt. 7 Ibs. e ecade Attenuators 


A great value at.....:.... $4, 49 


12” high fidelity extended range 
50-10,000 Cy. Jensen PM 12SH. 
eon V Magnet. 6-8 ohm voice 
coil. 9 watts output. Wt. $ 

12 lbs. List $18.00 8, 45 


(Frequency Compensat- 
ed) 

Push-Pull Deflection 
Identical Vertical and 
Horizontal Amplifiers 
Sensitivity .15 RMS 

12” coaxial JRP-40 Jensen high fi- Volts/inch 

; delity, tweeter woofer. Built-in net- Bandwidth 2 cycles to 
work. Frequency range 50-12,000 450 KC, 

Voice coil impedance 6-8 Z Axis Input e Calibra- 
12 watt undistorted output. tion Test Signal 


Shipping wt. 15 Ibs. $ { 6.50 Sek A Ue $99.50 


TAst) $3053 oe ce ees 


yy FILTER CHOKES yy SILVER CERAMIC 


Mils Ohms DG Each HW SWITCH. O17 mes. 200, east: 99 10 TRIMMERS 
1.5- 7mmfd [deal for 
TWIN LEAD TRANSMISSION ‘“ 
* LINE, 100’ lengths. For TV In- $1. 79 aoe TV and UHF 
BULA UA CION” Gissveuse-c 0 sere 986 «vices sere bE 
4472-25 * 
qy ANTI-CAPACITY SWITCH, Fed- a0 “ 29¢ each 


eral. DPDT—neutral position. 
Perfect for TV Antenna Switch- $] 29 
OVERS eek seis te RA Rae c 


7-45“ 
35-55" 


4 for $1 


% WARD LEONARD RELAY—DPDT— 
115 v (oH Beet 650 


vy HEAVY DUTY POWER TRANSFORMER 


oe 110/220 v 60 ey. Beer ot 1—410-0- 


410 @ ,400 mils. No. 2— av @ 3 amps. $7. 49 
peers ves OF AD AN. tacts. Each 
3 amps. No. 5—2.5 1.7 amps. pikes: SORUSCHS 
sions H-612”". W-61”. * ALLIED PLATE CIRCUIT RELAY— 


SPST, 7000 ohms, operates 


: D514". Wt. 33 
Ibs. Made for U.S. Navy by GE. Tremex 0 f0F $20 GRY cg 
2 mils. Eac 


dous Value! 


vy COAXIAL CABLE 
Very Special RG-8U 50 


ft. reels. Wt. 4 

lbs. Per reel, “$i :50 STANCOR POWER TRANS- 
FORMER — Pri. 115 v 60 oy. 
Sec. 800 v ct @ 200 mils, 6.3 v 
@ 5 amps., 5 v @ 4 amps, upr. 
mt. Wt. 14 lbs. 


i FP ELECTROLYTIC 
CONDENSERS 
Upright mount 

Unheard-of Prices! 


Pri. 115 v 25 cy. 


Sec. 680 v c.t. @ 225 mils. p Voit 
10 vy tapped @ 6.3 @ 5 amps, 5 v @ 4 amps. @ ABV: 
7. 2 Van 
tr 4-GANG FM We 16 ‘Ihe. @ d50v.. 
Thordarson power transformer. 50v.. 
TUNING cy. Sec. 750 v c.t. @ 145 mils. . pa bes 
CONDENSER amps. 5 v @ 3 amps. upr. mt. Wt. 7 lbs @ 450v.. 


Pri. 115 v 60 cy. Sec. 720 c.t. @ 150 mils. 20-20-2020 


6.3 v @ 4 amps. 5 v @ 3 amps. 
mt. Mounting centers 34%” x 242”. 
A REAL VALUE! 


Pri. 115 v 60 cy. Sec. 600 v c.t. @ 100 mils. 
6.3 v @ 3 amps. 5 v @ 2 amps. Half shell 
mtg. Mtg. centers 254, x 2%”. Dimensions 
H-314", W-3%". D-2%«”. Wt. 5 lbs. Made 
by Thordarson. BARGAIN 


Perfect condenser to 
cover FM band and 
similar applications. 3- 
30 mmfd per section. 
Steatite insulated. Wt. 


PHONE WORTH 4-3270 
ACORN ELECTRONICS CORP TERMS: 20% cash with order. Balance C.O.D. 
s 


All prices F.O.B. our warehouse in New York 
76 Vesey St., Dept. N-6, New York 7, N. Y. City. No orders under $2.50. 


TOP-QUALITY SURPLUS PARTS 


—Removed from new equipment— 
WESTON !I-70B SMA TUNING (‘‘S’’) METER: Illumi- 
nated, shielded, Luminous Dial; mounts in 214” hole; 
11" deep. With application diagrams, $3.50. Extra 
LM32 lamps, 25c each, 

HIGH RESISTANCE RELAY: 5500 ohm 6ma coil, 3 
pole single throw normally-open contacts; 2”x11/2"x 
114”. $1.00 each, 2. 

FL-SF AUDIO FILTER: 1020 cycles bandpass and re- 
jection, 5 terminals, case 27/g”x334”x4”. $2.00 each. 
JX61 1O0AMP NOISE FILTER: For your auto radio; 
Well-known make. $1.00 each, 


—New Parts in Original Cartons— 
FL-8A AUDIO FILTER: 1020 cycle; switches EAL 
rejection /straight- thru. High-impedance; 234 
x3”. $2.00 each. 

FL-30 AUDIO FILTER: 
impedance. $2.00 each. 
MINIATURE STORAGE BATTERIES: 3-36v., 1-2v., dry- 
charged, rechargeable; each A lade Y4"x35e4" (see RN 


RADIO 
COURSES 


Preparatory Mathematics, 
Broadcast, Marine Operat- 
ing, Servicing, Aeronautical, 


Television, Frequency Modu- 
lation, Radar. 


Classes forming for Summer term June |. Same Pas VEE SA Dube Low: 
Entrance examination May 16 


Veteran Training. Literature 


Dec., p. 174). Set of 4, $3.0 Py re ey 
COMMERCIAL RADIO INSTITUTE i tees eae gh complete, 944""494"%246", 


(Founded 1920) 


Remit by Cash, Check or Money-Order 
38 W. Biddle St. Baltimore i, Md. 


and We Pay Postage 
ENGINEERING ASSOCIATES 


Far Hills Branch Box 26 Dayton 9, Ohio 
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Jobbers: Write for Information 


f 


NEW 

TELEKITS | 
10-B $82.99 
7-B $59.50 


Sarees ee ST 


Sparkling new Telekit 10-B has 52-inch screen. Brand 
new compact lay-out has video tube mounted on 
chassis. Big illustrated easy-to-follow instruction book 
guides you step by step through easy assembly. No 
special knowledge of television is required. All you 
need is a soldering iron, pliers, and screw driver. 
Telekit 10-B, $82.99. Tube kit, including 10BP4 and 
all other tubes, $59.30. 10-B Telekit cabinet $24.50. 
Telekit Guarantee includes free factory service. 


Write for catalog listing 10-B and 7-B Telekits, 
New 7-B Telekit for 7-inch tube, $59.50. Tube kit, 
including 7JP4, $42.08. 7-B cabinet, $24.50. 


Note simple clean lay-out jor easy assembly of 
new Telekit 10-B. Features 2 sound |. F. stages, a 
new pre-built, pre-aligned tuner that includes a stage 
of R. F. for distance reception. Easy-to-adjust hori- 
zontal lock circuits. Beautiful new model cabinets for 
7-B and 10-B are heavily constructed of hand 
rubbed walnut. 


13 
CHANNEL 
TUNER 
$19.95 


NEW 13 CHANNEL TUNER is a small compact unit 
with stage of R.F. Made to conform with Telekit or 
any other TV set having video I.F. of 25.75 Mc. 
Complete with tubes, pre-wired, pre-aligned; only 
three connections to make. See your jobber, or write 
to us for information. Your cost, $19.95. 


Write for catalog of Telekit antennas, boosters, 
television kits, tuners, television parts and ‘tubes, 


ELECTRO -TECHNICAL INDUSTRIES 


1432 NORTH BROAD STREET PHILADELPHIA 7, PA. 
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sion interference, recommended sta- 
tion operation practices, emergency 
operation and message handling, and 
fills current needs as a radio construc- 
tion manual, reference work, and 
training text. 
* * + 

RADIO FUNDAMENTALS, by Ar- 
thur L. Albert. Published by McGraw 
Hill Book Co., Inc., New York. 595 
pages. Price $4.50. 

Much of the material in this book 
was developed and expanded from lec- 
ture notes and problems which were 
being used in college and wartime ra- 
dio courses. It is designed as a text 
for students who have not had elec- 
trical courses and thus is amply sup- 
plied with diagrams and illustrations. 
Summaries, review questions and 
problems follow each chapter. 

Before entering into such subjects 
as oscillators, transmitters, vacuum 
tubes, and rectifiers, each of these be- 
ing thoroughly covered in their respec- 
tive chapters, the book discusses the 
fundamentals of acoustics and of elec- 
tricity. 

Upon mastering these very impor- 
tant chapters, with the aid of prob- 
lems and review questions the student 
is led by progressive stages through 
the sections on circuits and power 
transfer and impedance matching, into 
the more complicated aspects of radio 
operation. 

Television is but very briefly touched 
upon; the entire book is devoted to ra- 
dio and is very well suited to the needs 
of those interested as a hobby, or those 
wishing thorough grounding in the 
subject as a prelude to repair and 
servicing. 

* * * 
THE AMPLIFICATION AND DIS- 
TRIBUTION OF SOUND, by A. E. 
Greenless, A.M.I.E.E. Published by 
the Sherwood Press, Pacoima, Califor- 
nia. 302 pages. Price $6.00. 

This edition is intended to present a 
general survey of the principles of 
sound amplification and distribution 
for those engaged or interested in the 
planning, installation, or operation of 
sound-amplifying equipment. It can 
be recommended as an introduction for 
the beginner, or as a work of reference 
for the established public address en- 
gineer. 

No advanced knowledge of mathe- 
matics is necessary to follow the text, 
and mathematical treatment of the 
subject has been introduced only 
where necessary. Proceeding from the 
study of fundamentals, this chapter 
having been included for the sake of 
completeness, the manual continues 
to the study of amplifiers, their special 
features, and their power supplies and 
performance. Radio receivers, micro- 
phones, record reproduction, and loud- 
speakers next come in for a share of 
attention, and the book concludes with 
discussions of installation planning, 
operation, and maintenance of equip- 
ment and testing devices. 

This edition, being a revision and 
enlargement of the original, includes 
latest developments in the field of 
sound. 


Bandswiteching V.F.O. 


(Continued from page 35) 


Regardless of the theoretical stabil- 


ity of any oscillator, it still does not 
relieve the constructor of the neces- 
sity for using care in his work. Hams 
building any v.f.o. should see that all 
parts are mounted solidly. In the writ- 
er’s unit, No. 14 solid wire was used for 
r.f. hookup. Supply wiring was cabled 
of No. 20 flexible, insulated wire. Tie 
points, cable clamps, lockwashers, and 
other constructional features which 
make for mechanical stability were 
used. When winding the coils, the 
largest wire was used which would fit 
the given form. One end was tied to 
a door knob and the required length 
unwound, stretched and wound on the 
form under tension. The final coils 
were given a light coat of Quartz Q 
coil dope and left to dry thoroughly 
before being used. 

After construction and wiring was 
completed, the circuit was checked 
for correct continuity of wiring. This 
practice often saves grief and money 
on any job, as one error in wiring can 
cause plenty of trouble. Before turn- 
ing on the power supply, the voltage 
regulator tap was set down on the 
voltage divider. Power was then ap- 
plied and the slider moved up toward 
the high end until the VR tube ignited 
and remained ignited under kKey-up 
or down conditions. 

From this point it was necessary to 
bring into use the receiver, wave- 
meter and a frequency meter. The 
popular surplus BC 221 frequency me- 
ter was used for calibration, and it 
does an excellent job. It is probably 
the most accurate frequency meter 
available to the average ham. A sec- 
ondary frequency standard having out- 
put signals on 10, 100 and 1000 kc. 
would also be an excellent calibrator, 
but there are not many of them 


around that the average ham can bor- 


row for one job. The BC 221 will in- 
dicate 1 ke. points in the 80-meter 
band, but this is a bit closer than 
necessary. Marks at each 10-ke. point 
on the 80-meter dial are entirely ade- 
quate. Starting with the 80-meter 
band, all oscillator padders were ad- 
justed so that the desired bands of 
frequencies were centered on the Na- 
tional SCN dial. Then the doubler 
padders were adjusted for maximum 
output. These padders may require 
touching up when the v.f.o. is coupled 
to the rig. As was mentioned earlier 
in the article, some adjustments were 
necessary on the coils to allow perfect 
tracking. 

Final tests with the author’s unit 
showed that drift during warm-up was 
very small, amounting to only about 
250 cycles on the 80-meter band. 
Changes in line voltage produced ab- 
solutely no change in oscillator fre- 
quency, even with the extreme down- 
ward surges caused by the starting of 
the refrigerator or oil burner. Load- 
ing appears to have negligible effect 
on the frequency. One remarkable 
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feature was that the stability on band 
3 was just as good as it was on band 
1. As for keying, it would be impos- 
sible, on any band, for a listener to 
distinguish the v.f.o. from the best 
crystal oscillator, as there is no chirp 
or drift whatsoever, even with the fi- 
nal in operation. As for power output, 
'the drive is sufficient to excite a 6L6 
or 807 as a buffer or multiplier. It is 
well known that the best stability in 
v.f.0.’s is coincident with low-power 
levels in the first stages. 

To place the exciter in operation, it 
is necessary to connect 117 volts a.c. 
to terminals 5 and6. Terminals 3 and 
4 supply operating voltage to 117-volt 
a.c. relays when the send-standby 
switch is thrown to “send’’ position. 
At the same time, the circuit to termi- 
nals 1 and 2 is opened, disabling the 
receiver. To operate the v.f.o. with- 
out energizing the high-voltage relays 
or killing the receiver, it is only nec- 
essary to operate S;. In this way, the 
unit may be tuned to any frequency 
within a band with the high power off. 
Ofttime cursed is the ham who tunes 
his v.f.o. across the band with his 
antenna radiating half a kilowatt or 
so. The best way to excite an 807 or 
6L6 buffer stage operating straight- 
through is to remove the crystal or 
grid coil and connect the hot side of 
the v.f.o. output to the grid through 
a .0001 ufd. condenser, while ground- 
ing the other side of the link. If op- 
erating the following stage as a multi- 
plier, it will be necessary to couple the 
v.f.o. to the grid through a circuit 
tuned to the v.f.o. frequency, while 
tuning the plate circuit of the multi- 
plier to the desired output frequency. 
The tuned-grid circuit is not desirable, 
however, when operating the 807 or 
6L6 straight-through, as the stage is 
liable to ‘“‘take off’? as a tuned-plate- 
tuned-grid oscillator. Of course, the 
v.f.0. can be tuned a reasonable dis- 
tance either side of the center fre- 
quency without retuning the follow- 
ing stages, but don’t expect to be able 
to move from one end of the band to 
the other without retuning. 

The author’s transmitter, which, in- 
cidentally, was described in the July, 
1946, and November, 1947, issues of 
Rapio News, is presently being con- 
trolled by the v.f.o. 


“Stanley ... put that television magni- 
fier back immediately!” 
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QUALITY — PRICE 
Our 26th Year DEPENDABILITY 


ENO GAR SBA LOC GIN a 


‘The Home of RADIO SCOPE & TELEVISION 


For § PLA SERS ANSFORMERS & CHOKES 
Obtainey! Transmitters, be me Stee Sra. ams @ 5 Ma D.C.—6.3V. @ 3 amps 
Output of Site tapped at 2.5V. @ 3 amps; 2.5V. @ 2 $76 


Type P-3171 . 


ADRS SoS 


PARRY 


A 


ri. i inpy PY t Hf 5 a Lites 

A tue BORE ™ i) a es a OT 
P Sa 1080729, 400 250 th aif ae ee 2 Hys @ 250 Ma D.C. 50 ohms oe 
ro ERS TS HBS ae oy pA UE ne vc. 20 ome, 
; heat 1200 = ay ee "8 7.94 3 ric BLOCKING OSC. turns ratio pri. 
sy: sega 7 700 ae 6% 4 to sec. 1:4.2 ; ie eis 
“Bade opto , 208 1n0e IB atid ey fst 


? 

oy ove oe ~ 
24.99 “ HORIZONTAL BLOCKING OSC. turns ratio 

® 

J 

cS 


WY} pri. to sec. 2:1 
mx) . Unshielded type A-3002 o.com so 


OR = ¢ P 02st a ee . 1.76 
OKIE BB] Shielded type A-4002 2 nwo, : 
QO RY VERTICAL OUTPUT turns ratio pri. f0 
: SUPERIOR POWERSTATS nop TB 10:1 5045 oe $3.09 
j H Smooth, efficient voltage control. 0 to 135V. we we Unshielded. syPe Losin BOICR 
‘ OO IG Vee a8, Roy ALUMINUM KS 
RBA RONG HASSIS—}5 
im Z oO .8 


1126 15 amps............... 
1156 45 amps...... 
Also available for 23 


ACH 
= ING SWINGING PRICE EAC 
bie ae Pee ine y Hy TYPE Hy MA Price 


1 
OOVAC 

1 Mid @ Soovoc. 

2 

7 


fd @ 600VDC ” 
d @ 600VDc” 
fe Mfd @ 330VAC 
0 Mfd @ 330vac 
~ Mid @ 1000vDC 


- c-90 3-14 300 , Sete 
sins Al above 3000 Volts Insulation 


@ 2500VDC — 5 SVT RISS IT . 
5000 ri, ia e: 
@ 7o00voe $3.35 Se. ter. tole RAYTHEON VOLTAGE STABILIZERS 


BS 


ERS 
T TRANSFORM 
FILAMEN eed dares: 


0 2.5VCT @ 10 Amps. a OOV Ins ..'- 


Positive Stabilization + 12% 
Input 95-130 volts, 60 cycles single phase; out- 
put 115 volts stabilized to + 2%. *Output 6.0 or 
7.5 volts stabilized + 12%. 


Type 94 T 3 Amps. SSE: Output Net 
Type “re ~ wer @ 6 Amps. as0oy iene Catalog Cap. wot. Net 
y Type 94 2 No Watts Ibs. Price 


TT @ 20 Amps. ee fade i > é = 
5 vct @ - BEOOV tesco Me, VR-6110. 15 4 $15.00 


VR-6101* 30 5 $17.00 
¢ VR-6111 30 5 $17.00 
VR-6112 60 8 $24.00 
Wee : m VR-6113 120 14 $31.00 
oo, @ VR-6114 250 25 $48.00 

-: VR-6115 500 


cT @ 
Type. 04} gaver @ 3.6 Amps. 


ro KS ANAS 
<= 82. NW Oe 
GRID DIP METER ey, 
‘ LYsco { ‘ ssssoue sonene _smeet? 
‘DIPMASTER“ E74 ‘kets for 
3Mc to 150Mc freq, - r » 
range; calibrated dial '@ | 
and Switching (no coils res 
to plug-in), Complete 
Power Supply and | 
tubes.A-really good buy | 


OT IM OO Aw 2 


chats for 832’ 49c 


4, 
4 So, 
| OOM P96, 40 watts. $3.60 P-98, 100 watts $9.30 I 
SK 4 


F.O.B. our warehouse New York. No order under $2.00 
We ship to any part of the globe. 


LEEDS RADIO CO. 


75 Vesey Street Dept. RN 6 
COrtlandt 7-2612 New York City 7 


L 
TRANSFORMER SPECIA . “se 
870 volt CT @250Ma with 80V bias tap RY 


5 volts @ 3 amps 
$5.88 


BS 
e 


21/2 volts CT @ 10 amps 
2V2 volts @ 3 amps 
6.3 volts @ 1.5 amps 
115V. 60 cycle primary 
Vx We OY, <o. a 


4 Caio 


, 


IF 


All 117 Volts to 117 Volts 60 Cy. ye 


s CX? ry 
i (XG P-97, 80 watts $5.10 P-99, 250 watts $17.70 &% X 
> Qi ae $33.50 Foal ae -0.°.! 
p Seer % _— — If not rated 25% with order, balance C.O.D. All prices 
AA eae ‘ a 


AUTOMATIC M-90 AUTO RADIO 


TELEVISION 


ELECTRONICS RADIO 


Modern Completely Equipped 
Laboratories 


DAY AND EVENING CLASSES 


MAIL US YOUR ORDERS 


ENROLL NOW! 
ELECTRONICS INSTITUTE, INC. 


21 Henry, Detroit 1, Mich, 


. Wholesale 
f 9 
Ll OOe) Electronles 


Fifth at Commerce 


Fort Worth, Texas 


@ Six Tube Superheterodyne @ Three Gang Con- 


eoneer « She Tins ueeanee Reception @ Fits 
ars asy Installation 
G.L Approved—Veterans Receive e Mounting Brackets Included Net $29.9 
@ 8. Taube. model M90. 2c ce Dict cc ele les $29.97 
Subsistence eu SA Tube swiodelsKSO |. 65 o8 0 «cos cet Os $24.36 


All orders filled within 24 hours. Illustrated parts list 
on request, Sylvania and Cunningham tubes 50% off list 


12! 


LOOK at these 


BIG VALUES: 


GENERAL ELECTRIC 
CAPACITANCE-RESISTANCE 
BRIDGE 


Model YCW-1 $29.95 
Regular $59.50 value. Accurate Wein-type bridge 


circuit. Measures .000005 to 200 mfd, 5 ohms to 
20 megohms, and insulation resistance to 2500 
megohms. A versatile test instrument that be- 
longs on every service bench. 

ates from 110 volts AC. Brand $2995 
new and at a scoop price! ranaot 


Measures only 93("x12"x7". Oper- 
True Fidelity AM-FM Phono Amp 


You'll enjoy every minute of listening pleasure with this 
high-quality low-cost amplifier. Plenty of big-set features 
at a price you can afford. Big room volume with hum-free 
output rated at 10 watts undistorted to any 6-8 ohm 
speaker. Input is dual purpose 6SC7 phase-inverter shock- 
mounted to reduce possible microphonics; push-pull 6V6 
output; 5Y3GT rectifier. Input jacks for both high and 
medium impedances. Complete, compact unit measures 
only 9 44"x5"x5”; metal chassis finished in attractive brown 
wrinkle enamel. Wide-range tone and 

volume controls on front panel. Com- 95 
plete with tubes and line cord, ready for 

ee ae "yeo pe oe pes ee — 
cycle line. Greatest value ever offered a 

this low. price jabe a. Rt ne se sfomoinen see complete 


SEEBURG Model L Record Changer 
Finest 2-post record changer on market. Will play 12” 
and 10” or 10” and 12” records. Base size 14” square. Auto- 
matic shut-off after last record. Best Astatic Cartridge 


and Permanent Needle. 

A. dig: bargain. for: Only eeu. civ siete. be Cree $1 7.95 
SPEAKER VALUES! 

8” Magnavox, 21 oz., Alnico 3 magnet............ $3.95 

12” Magnavox, 21 oz., Alnico 3 magnet........... 5.95 


for use with above amplifier 


Save $26.30 on 
this SEEBURG 
RECORD CHANGER 


iS Z 
Model DS-101 handles 10-inch or 12+ ei 


inch records. Smooth, quiet action. E : 
Lightweight pickup arm with Astatic as 
Q-type cartridge and permanent nee- 


dile—the right combination for high- 

fidelity reproduction. Handsome formed walnut-finish 
wood base 12344"xl4\%". Complete with shielded cable 
and plug for connection to radio or amplifier, and line 
cord and plug for 110-V 60-cycle operation. Regular $44.25 


SAVE MONEY on PARTS KITS! 


(1) 100 asstd. mica condensers; pigtail $] 95 

and lug types. .000005 to .01 mfd.... . 

(2) Shafts. Hed, green, wainut, ivory... 1.29 
$1.69 
+] 49 


(3 25 asstd. 5, 10 and 20 watt vitreous 

enameled resistors. Values up to 
25,000 ohms. No two alike 

(4) 100 asstd. 4-1-2 watt carbon re- 
sistors. All RMA color-coded. Most 
popular values 6. vot Soe ene 


ORDER BY KIT NUMBER] 


ORDER FROMTHIS AD! 


Select what you need from the big values Hsted here 
—and send your order now! Quantities are limited. 
Send 25% deposit with order. We ship C.O.D. for 
balance, all advertised items F.O.B. Chicago. When 
remitting in full, include sufficient postage—over- 
ages refunded. GET YOUR NAME ON OUR MAIL- 
ING LIST. We carry complete stock PA equipment 
—BOGAN, MASCO Amplifiers—Shure, Turner 
Mikes—University Speakers, etc¢ . 

Write for complete list, 


NATION WIDE RADIO 


: ’5 Supply House) 
(The Serviceman S i, Street | 


ILLINOIS 


572 W. Randolp 


CHICAGO &, 
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CONTESTANTS, HERE'S FOOD FOR 
THOUGHT 
coue prizes to be awarded in 
the New Ham Contest are cer- 
tainly generous and well worth work- 
ing for. I would like to pass along a 
suggestion that may be of real value 
to those contestants who will take ad- 
vantage of it. 

“In nearly every city there is a large 
group of men in all age brackets who 
are excellent prospects. These men 
lave all of the desirable qualifications 
for prospective hams. They have lots 
of spare time but little opportunity for 
human contact, a deficiency they are 
burning to remedy. : 

“T refer, of course, to chronic inva- 
lids. There are more of these than you 
might think, confined to home or hos- 
pital. Perhaps the most important 
thing that can be said about these peo- 
ple is that they are full of human na- 
ture. They think and react just as do 
physically fit persons and have the 
same range of tastes. 

“This means that the men and boys 
among them are apt to be hobby- 
minded and technically inclined, just 
as most men are. It also means that 
in most cases they are easy to meet, to 
know, and to get along with. You have 
only to approach them as human be- 
ings and treat them as equals. 

“Veterans’ hospitals are the first 
place to look. Here you will find pros- 
pects in wholesale lots, with oppor- 
tunities for group instruction as well 
as trained workers, the occupational 
therapists, who are eager to help you 
in your task. Civilian hospitals tend 
to have few permanent patients, but 
among them are those in iron lungs, 
an appalling number of whom will be 
there the rest of their lives. Looking 
at the ceiling gets kind of dull after a 
while, and it shouldn’t be hard to get 
an iron lung occupant interested: in 
radio. This assumes that he has good 
control of one hand or foot, which is 
actually all that is necessary to make 
a radio contact. By the way, c.w. is 
the most practical for these individ- 
uals. Phone would be awkward. 

“Besides hospitals, there are other 
institutions, such as schools for the 
blind, where you can find likely pros- 
pects. Various social and civic agen- 
cies will put you in touch with persons 
confined to their homes. One of the 
beauties of this scheme is that sup- 
port and cooperation will be available 
wherever you turn. Even the FCC will 
stretch a point here and there. Many 
local newspapers would be delighted 
to team up with radio clubs in organ- 
ized drives to license invalids. 

“It can be said, in all sincerity, that 
individuals and club members who 
follow the above suggestions will have 


hit upon an excellent means for pick- 
ing up extra contest-points. But they 
will have accomplished vastly more 
than that. Even if they fail to win 
Rapio & TELEVISION NEws prizes, they 
will wind up the contest in firm pos- 
session of rewards of a different sort.” 


Warner Clements, ex 9FQX 
Sherman Oakes, Calif, 


Anyone who follows through on 
your very generous and intelligent 
idea, Warner, will indeed come out in 
possession of a mighty fine reward. 

* * * 
AN APPEAL 

e@@ @S MEMBERS of the great ama- 

teur fraternity of radio oper- 
ators in the United States, we are 
privileged to enjoy the opportunity of 
chatting with our fellow hobbyists via 
radio communications. The art as we 
hams practice it has enough scope to 
enable most of us to have a reason- 
ably good time of it, whether our 
tastes run to c.w. or phone, or mostly 
experimentation and/or the frequent 
combination of these three. 

“Due to the generous allocation of 
frequencies by the FCC, we have a 
wide choice of operating conditions in 
which to enjoy our hobby. Also, since 
we have the kilowatt as our power 
limit, most of us are able to strike a 
happy medium between our desires and 
our pocketbooks, assuming that for 
the majority the kw. is sufficient. Now, 
assuming that the above statements 
are sufficiently true to satisfy most of 
us, it would seem to be an obvious fact 
that American amateurs have more 
privileges and are better able to en- 
joy same than, perhaps, the ama- 
teurs of any other country. This is due 
principally to. our economic status, 
which is still pretty good in spite of 
what some of the pessimistic observ- 
ers would have us believe. Another 
contributing factor, of course, is the 
fact that there are many radio manu- 
facturers who are amateur-minded 
and who cater to our desires with ex- 
cellently fabricated components. 

“With all of the foregoing concepts 
of our position clearly in mind, the 
writer has a proposition to make, a 
somewhat sporting proposition, since 
it is an appeal to the better sides of 
our natures, the side that favors the 
underdog. It will not necessarily ben- 
efit the individual operator, except 
perhaps indirectly. How about giving 
the small-time operator a break, the 
fellow who might not have much dough 
to sink into radio gear, the fellow who 
is just starting in as an amateur, as 
well as the fellow who likes a phone 
QSO but can’t compete financially and 
technically with the ‘half-gallon to a 
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kilowatt’ boys on our low-frequency 
bands. 

“We have just been allocated some 
frequencies in the 160 meter band. 
Not much. Just some bands that are 
25 kilocycles wide. These we are to 

use on trial, so to speak, although they 
will probably be ours if we behave 
ourselves. Now my proposition is this: 
how about setting a voluntary limit of 
power input to the final of between 
25 to 50 watts? From our viewpoint 
there would seem to be several rea- 
sons why this would be feasible and 
practicable to enable most hams to 
get the most out of the band. The fre- 
quency limitations are very small, and 
if just a very few high-power stations 
are on the air in a given area, it will 
effectively exclude all others. It is 
primarily a short-haul band, and even 
if power input is the maximum, there 
can be no real DX. 

“Tf the average station will limit 
himself voluntarily to the above men- 
tioned power maximum, it would ap- 
pear that most stations would be able 
to work the guy across town and may- 
be outside somewhat. A good part of 
the possible QRM troubles will be 
eliminated as well as the BCI trouble. 
This band with power limitations 
could well be a good source of inspira- 
tion to the beginning amateur, and 
since there has been a real effort on 
the part of radio publications to build 
up the population of hams by their 
programs for newcomers, it would 
seem that this would provide a partial 
solution for the problem of where all 
the new hams will go. 

“Before we sign off on this subject, 

we would like to give a specific in- 
stance of how power works on this 
band. From our location in Eastern 
Massachusetts, we have heard a sta- 
tion in New York near Albany coming 
through S7 to 8 at 7:30 PM working 
a W3 in Pennsylvania. The W2 had 
160 watts to an 813 in the final and 
was readable 100 per-cent of the time. 
He was occupying at least one-third 
of the 25 kc. sector (low frequency) 
. and succeeded in taking two local sta- 
tions within a 25-mile radius com- 
pletely out of the picture. The local 
stations were coming in at the time, 
S4 and S5. They were both using very 
low power, needless to say. We could 
have worked the locals with 25 watts 
but not if the W2 was going to be on 
at the same time. 

“So how about it fellows? How 
about giving the little fellow a break 
on this band. Since you can’t work 
DX anyway—as more power just in- 
vites BCI troubles—since there are 
a lot of low-power boys who could get 
a lot of fun out of this band by your 
keeping the power down—why not ‘live 
and let live’ so that we all get some 
pleasure out of these new frequency 
allocations.” 


R. L. Parmenter, W1JXF 
Roosevelt Ave., RFD 3° 
Middleboro, Mass. 


If any of you luckier boys have been 
operating your powerful rigs at full 
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n the Warpath against 


capacitor troubles... 


TYPE 30 
Molded Tubular © 


This molded capacitor is used exten- 
sively by television manufacturers. 
They find it easier to tie into their pro- 
duction lines because the especially 
designed, flexible leads are trouble- 
free... they resist breakage and they 
can’t pull out! There is no wax to run 
when heat is applied. The thermo- 
setting plastic case is molded with 
less heat...less pressure...the ele- 
ment is not distorted in fabrication. 
This means greater dependability— 
no “hot spots.” Try this stable, rug- 
ged, long-lived paper-tubular—you’ll 
like it! 


Thé SANGAMO 72iée 


PAPER-MICA-SILVER-ELECTROLYTIC 
SCAPA CAPACITORS 


The SANGAMO 


~~ 


4 TYPE MT 
Dry Electrolytic 
The Chieftain is tiny, but durable! 
Meticulous care in manufacture pro- 
tects against source contamination 
and assures corrosion-free elements. 
These capacitors have heavy insulat- 
ing sleeves that are wax impregnated 
—not dipped. Positive electrodes are 
formed of rugged, etched-foil alumi- 
num plate which insures longer life, 
greater dependability. 

Small in size, with bare copper leads, 
the Chieftain is easy to mount—ideal 
for replacements—anywhere! Bulle- 


tin 825 gives complete information. 
* * * 


See your Jobber—if he can’t sup- 
ply you, write us direct. 


op ANNE RG > 


GanGAMO ELECTRIC ComPANY——— : 


SPRINGFIELD, ILLINOIS 
IN CANADA: SANGAMO COMPANY LIMITED, LEASIDE, ONTARIO 


BARGAINS 


—Code Practice TAC J-38. 
TRANSFORM Bien Gn puns: 


CY., 
CATHODE RAY FUBE_5Cb7 
RADAR JAMMING ERAS eee on eae 
_ Range 500-700 meg, 10 tubes. 


DYNAMOTORS—101-C. Ld 13/26v. 12. ohne 3 
amp. DC output 400 @ ede mp.; 
.020 amp, A ouepity 9v., 12 a ane 
METERS—Weston or Waeingnecas 0-150v. 
2 inch panel mount 
TUNING UNIT—(l1st R.F.) 2C4C/2J.1/T.3.... 


eal tla Sane peek toe L481, silver 
plated: mee ue 253; 3; 253; 


TRANSMITTER_—BC- 1072A w/tubes 110v. pow- 
er supply, meter, variac, i oye blower; 150- 
200 mc. Shpg. wt. 200 1 
All C.0O.D. orders to be paca by 25 deposit, 
Orders without postage will be shipped express collect. 
F.0O.B. Berwyn, Md. 


R. & T. ELECTRONICS COMPANY, INC. 


9723 Baltimore Bivd. 
Berwyn, Maryland Phone TOwer 5384 


4899 <\Qh 


Make Your Career 
RADIO and TV 


In no other industry does the future hold brighter 


financial promise and security than in AM and FM 
Radio, Television. These fields need and want men 
trained as announcers, script writers, dise jockeys, and 
radio technicians. It will pay you to investigate the 
Don Martin School of Radio Arts, established in 
1937. Complete day and night classes . . . the 
latest equipment . . . and a staff of 30 nationally 
known instructors. Over 97% of the combination 
men graduates are placed on jobs immediately through 
the free placement service. Approved for veterans. 
FREE—wWrite for Free Booklet ‘‘Your Future in 
Radio,’’ 


DON MARTIN SCHOOL OF RADIO ARTS 
1655 No. Cherokee, Hollywood, Calif., HUdson 23281 
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LECTROHM 
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LECTROHM ADJUSTABLE RESISTORS include a com- 


plete range of carefully rated styles from 1 to 100,000 


ADJUSTABLE 
RESISTORS 


ohms, 10 to 200 watts. You know they’re right because 
they feature accurately spaced winding of low tem- 
perature coefficient resistance wire, low loss ceramic 
cores, silver soldered connections and rugged vitreous 


enamel coatings. Adjusting lug supplied with each 


¢ Potentiometers & Voltage Dividers 


¢ Temporary or Permanent Require- 
ments in Different Line Voltages 


5907 Archer Ave. 


resistor. Standard sizes and ratings available at your 
dealer NOW. Ask for LECTROHM! 


Chicago 38, Illinois 


Division of National Lock Washer Co., Newark, N. J. 


SPECIAL: 10% discount on orders of $5 or more. 


OIL FILLED TRANSMITTING 
CONDENSERS MICAS 

05 MFD 1000 V $0.35 

ok 2500 V 75 

1 7500 V 

2x.1 7000 V 


-00005 2500 V $0.15 
-00005 3000 V 35 
. -00005 5000 V 
-000067 2500 V 
12 15000 V -00025 2500 V 
1000 V . -00025 5000 V 
4000 V . -0005 2500 V 
6000 V . -00072 5000 V 
600 V . -0008 5000 V 
600 V 2500 V 
1000 V 1000 V 
2000 V 3000 V 
2000 V 2500 V 
3000 V 
2500 V 
1000 T.V. 
3000 V 
2000 V 
1200 V 
1000 T.V. 


“TAINO 


Seosoesooosan 


TUBES-CHOKE-POTS 
Tubes: 12K8 

Metal 
Choke: 100MA- 

10H, 250 Ohm.. 1.59 
Pots: 20K-50K- 
.40 100K 

Dual: % Meg. 

-50 ‘250K -50K’ 
RESISTOR KIT ASSORTED 1% & 1 W 100 for $1.49 
BATHTUB KIT 3x.1, .5, .05, ete 
CONDENSER KIT .01—.00001 100 for 
MICAS .01, .002, .005, ete. ALL VALUES... 
-01 150V PAPER (MIDGET) 
0.1 600V PAPER 


TELEVISION 


BOOSTER—Your Troubles Are Over With 
Our High Gain Unit—Channels 1-13 
Beautiful Mahogany Cabinet 

300 Ohm twin lead-100 Ft 

72 Ohm co-axial cable-100 Ft 

Standoff ins. 3”-300 Ohm or co-ax 

Expansion Bolts 4’x3” 

Carboloy Drill 3-514,” 

%” Friction Tape % lb. Roll 
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330 VAC3.75 


25.0 Electrolytic 
25 V 


100.0 Electrolytic 
25 V 


$2.00 min, order F.0.B., N.Y.C. Add postage 
50% deposit, balance C.0.D. with all orders. 


Manufacturers’ inquiries invited. Send for Flyer. 
Prices are subject to change without - notice. 


TECHNICAL RADIO PARTS C0. 


Moved to Larger Quarters 


557 McDonald Ave. Brooklyn 18, N. Y. 
Dept. RN13 
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$39 PHONO AMPLIFIER 


2 Tube AC-DC 
3 at $1.25 2 tubes—5O0L6—35Z5 $1 
PHONO OSC—2 TUBE $2.75 
Uses 35Z5, 12SA7, 2 tubes $1.20 
PHONO AMPLIFIER 
3 Tube AC-DC 


3 at $1.49 
Volume and Tone Controls. 


Uses 12SQ7, 35Z5, 50L6. 
Set of 3 Tubes....... $1.35 


Output Trans, .... 32 

5” Alnico Speaker. 1.10 

mis 6” PM Speaker...... 1.45 
ALLIANCE PHONO MOTORS............ Coe 5 
Pickup $1.79—High Output Pickup............ 1.99 


All Above Wired & Tested 
$1 Deposit on all orders. Free Catalog RN 


RADIO MAIL ORDERS 
2 West Broadway, New York 7, N. Y. 


The famous ACA-100 Amplifier — a self-balancing, © 
drift-correcting, direct-coupled amplifier — the most 
satisfying musical amplifier ever: designed. Based on 

_ early Loftin-White circuits, perfected by A. C. Shaney 
in 1936, and now brought to a standard of quality far 
above that of any corresponding amplifier. Exclusive 

_ features include: 


@ Push-Pull Triode Expander. 
@ Non frequency-discriminating noise suppressor. 


@ Push-pull hi and lo freq. variable equalizers. 


- If you are satisfied with nothing less than the best, 
+ write today for free technical literature. 


Special models for all magnetic cartridges. 


America 
New York 13, N. Y. 


398-2 Broadway 


blast, maybe you could take this little 
hint and just once in a while impose 
the power limit on your XMTRing. 

* * * 


UNDEMOCRATIC HAMS? 
ee E greatest single threat to 
amateur radio lies in the suc- 
cess or failure of the attempt to in- 
duce the FCC to raise the code speed 
requirements for amateur operators’ 
licenses. 

“Raise the code speed requirements 
or restrict the newcomer to code for 
one year, and amateur radio will be 
so exclusive that its extinction will 
become inevitable. Reduce the code 
speed requirements to 10 w.p.m., and 
amateur  radio’s position will be 
strengthened. 

“The examination for an amateur 
radio operator’s license should be de- 
signed to test the applicant’s ability to 
operate amateur radio transmitting 
equipment. Requirements designed 
solely as a barricade have no place in 
the examinations and are unfair and 
undemocratic. 

“It would seem that amateur radio 
is being misrepresented by some who 
claim to be its spokesmen. Speak up 
amateurs, what do you want? We 
who are striving to qualify for a li- 
cense ask only the same chance you 
were given. Don’t change the rules 
to exclude us, please.” 


C. D. Flynn 
3118 N. Francisco Ave. 
Chicago 18, Ill. 


We hope the proponents of higher 
exam. requirements do not intend to 
be unfair, but it could look like that, 
so let’s hear from the other side, too. 

* * = 


THAT POPULAR 10 w.p.m. AGAIN 

eegyn REPLY to Marvin Gurlin’s let- 
ter in the April issue, I think 
that he said a mouthful. 

“I’m very much in favor of making 
the amateur exam. simpler instead of 
stiffer as some groups would have it. 
If the truth were known, it would be 
found that there was a higher per- 
centage of c.w. operators under the 10 
w.p.m. speed then than there is now. 

“Many of the ‘old timers,’ worried 
about the number of new hams crowd- 
ing into, our bands, would like to elim- 
inate competition by making the exam. 
tougher. I have found that a new- 
comer must put out a fairly good sig- 
nal or he just doesn’t make contacts, 
and it doesn’t take long to discourage 
the few poor risks this way. 

“Don’t put up barriers that scare 
new, and especially young, operators 
away from at least a fair start in this 
wonderful hobby. 

- “Yours for better hamming,” 


Bob Fisher, W6EUZ 
Seal Beach, California 


Maybe those young hams do need 
more encouragement. We'll do all we 
can, but there must be more fellow- 
ship in our ranks than these young- 
sters seem to think. Why don’t some 
of you “old timers” show them and 
lend a helping hand? —-f0- 
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iron, and thereby effect considerable 
labor savings; economy results from 
the use of less solder, and from its in- 
stant operation, with no waiting to 
warm up. It is effective from 14 to 30 
gauge copper wire and can be used to 
silver braze small metal parts. 


R-4A COAXIAL SWITCH 
A single-position, four-throw- switch 
for use with coaxial cable has been 
produced by The Workshop Associates, 


66 Needham St., 
Mass. 

This switch was designed especially 
for use with television transmission 
lines but can also be used effectively 
in any r.f. application up to 350 mc. 
and in low-level audio systems. 

The Model R-4A can be used with 
RG-11/U and RG-8/U as well as with 
RG-59/U coaxial cable, by using Work- 
shop coaxial fittings and adaptors. 


Newton Highlands, 


INTERPOLATING FREQUENCY 
STANDARD 

Designed particularly for use with 
the Type 720-A Heterodyne Frequen- 
cy Meter, the General Radio Compa- 
my’s Interpolating Frequency Stand- 
ard will make accurate measurements 
at ultra-high-frequencies up to about 
3000 megacycles. 

The instrument provides a series of 
harmonics of a nominal one-megacy- 
cle signal whose fundamental is ad- 
justable over a range of one per-cent. 
At the 100th harmonic and above, 
complete coverage from one harmonic 
-to the next is obtained. 

General Radio Company, 275 Massa- 
chusetts Avenue, Cambridge 39, Mas- 


sachusetts, announces that an addi- 
tional series of harmonics, based on a 
.1 megacycle fundamental, is also gen- 
erated by the device for use with its 
Type 620-A Heterodyne Frequency 
Meter, on measurements in the range 
between 10 and 300 megacycles. 
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SENSATIONAL 


Here It is—just what you've been waiting for. 
Low, low prices on top quality merchandise! 
But you must act fast. Hurry, take advantage 
ot tals terrific saving now! Mail your order 
oday. 


SENCO DECLARES A DIVIDEND 
When ordering 25 or more assorted tubes, deduct 5c 


from the price of each tube. (Does not apply to Ic 
tube sale.) 


g ALL BRAND NEW! RMA GUARANTEE! 
UBES! DIATE DELIVERY! 
INDIVIDUALLY CARTONED! 


19c EACH 50c EACH 
6CSMG (Cont'd) 
39/44 Ks 


117Z6GT 


—— 
89c EACH 
6L6G 


FAMOUS VOLUME CONTROLS ONLY 
25,000 ohms V.C., 3” shaft; 50, 900 ohms 4A EC ca. 
V.C., shaft; 100,000 ohms V.C 
shaft; 250,000 ohms V.C., 3” Catt With Switch 
Tapped; 500, 000 ohms V.C., 3” shaft—Tapped; 1 meg. 
ohms V.C., 3” shaft—Tapped; 2 meg. ohms V.C., 3” 
shaft—Tapped. 


7c6 
7ES/1201 
7E7 


IF TRANSFORMERS 
Medium Size 456 KC—Input & To Ss = wlererote « 32c 
Medium Size 456 KC with A AVC Tay 


MINIMUM ORDER $2.50 


WHEN ORDERING—Send 
25% deposit for all C.0.D. 
shipments. Include suffi- 
cient postage — excess will 
be refunded. Orders without 
postage will be shipped ex- 
press collect. All prices 
F.0.B. New York City. 


DEPT J, 71 WEST BROADWAY, NEW YORK 7, N. Y. 


SUMMER SALE! 


e LOOK WHAT YOU GET FOR ic AT SENCO! 

e 1FOR 2FOR FOR 2FOR 

© 908 tess 19 § .2O]EF 50..... $39 $4 

19 20 

@ 2026 reres 19 .20 

e 

e 19 .20 

ALY eae 8 -20 -50 

@ 39/44 |... 19 :20 150 

e 229 SON RK 72,45 22 -50 

On Oe ridciaes 39 «8640 760 

; od mace 39 :40]350B ..:.. 780 
1629 MAGIC Cas 750 

e EYE. .39 AO USOT aoe 1.50 

; SPEAKER lecrinoetoci quality, srenianeoees 


prices so very low. 


~«M.—1.47 oz. Alnmico V......cccvcvess 
47x67 P: Mc Alnicol. Viiisvk oidlae tins oe doy ans 
P.M.s—1 oz. Alnico Vi. .5 ck ccc ccc cc sees 
P.M.—1.47 oz, Alnico V.......e eee ener 
P2Mi—2.15 oz. Alnica Vi8 sce cee cece 
P.M.—4.64 oz. Alnico V Magnet 
P.M.—6.8 oz. Alnico V......-ccecaccers 
P.M.—6. 
P.M. 


—6.8 oz. AlNico V.... 22. vc cece 
—Alnico V 


P.M.—6.8 oz. 


Brand New WILLARD 21 Amp—Mod. f21- 2 


2 VOLT STORAGE BATTERY AND 2 VOLT VIBRATOR 
Used in General Electric Model #530 charge A PACK 


La yrheert Ra eb apa for all farm radio sets.  Indi- 
BOTH FOR ..... $2.69 6 VOLT AUTO 
Battery alone... . $1.79 VIBRATORS 
Vibrator alone. . $ .99 4 Prong....-- 99c each 


POWER 110 Volt, 60 cycle. All fully 


shielded, flush mount, Can’t men- 


TRANSFORMERS tion the’ name—but they're terrific! 


90 mil—6.3V @ 3.3 amps—SV @ 3 amps 
Vv [Mis cig ogeyere NaN cVaie a aioe) fel inta «oer die 2 $2.65 

7350V 
iin: 'ie- 5 19) ,are, af a censishsimiole eke Stele ca relalarel ale oe 2.79 

120 mil—6.3V @ 3 amps—5V @ 2 amps 700V 
arb. 6 Brel caelee GrOpacg erate tse ms ele stole Give usta ele 2.95 

150 mii—6.3V @ 4 amps—5SV @ 3 amps 750V 
fp sgvey st inte bo Wiehe ese bie whisrele’ Se} 6-ahete.\e, po e.e-0 4 3.19 

200 mils. Sy. @ 3.3 amps—Sv @ 3 amps 
Uye"ele 1a 9 tw s dukaial abate avevele Wrsliesdiepel dts 5 4.25 


RCA INTERCOM for Home, Office, Store! 


3-tube AC-DC amplifier circuit. Designed to operate 
with 2 remote stations connected in parallel. Remote 
stations not supplied. Two small PM speakers and 
two single-pole double-throw switches are all that is 
required to make a remote unit for 2-way communi- 
cation. Other Applications: Electronic Baby-Sitter, 
Phono-Amplifier, Code Practice Oscillator. 


SPECIAL $7.95 
CARTRIDGES > © ANStic nylon Canidae ote. aoe 


AUTOMATIC RECORD CHANGER 


110V, 60 cycle. Changes 12 10-inch 
and 10 12-inch records automatically. 


Complete with tubes and 100 ft. 


e 

e 

e 

e 

e 

. 

e 

e 

e 

e 

e 

e 

® 70O0V c. 

e 100 rae -3V @ 3 amps—SV @ 2 amps 
e 

e 

e 

6 

e 

. 

e 

e 

e 

e 

® of cable. 
e 
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Has crystal cartridge arm. Complete. $1 1 95 

OIL FILLED CONDENSERS | >‘2ndard Brand — Uprran 
T Stand-off | lat 

6 Mfd. 600 VDC. .$ .69 OB Nrd. 600° c.. (BS 


& 
® 
* 
10 Mfd. 600 VDC. -89 

@ 8 Mfd. 600 VDC.. -79 8 Mfd. 10000 VDC 1.90 
: MAGNAVOX SPEAKERS 
e 12” P.M.—21 oz. magnet with 6V6 P.P. output, 
e GOFrd) Sig TDLUIGy . Riisgalh 6 po avers hice cl setete terete k 

12” 1000 ohms field with 6V6 P.P. 
. cord and plug 
e 12” 680 pret hd 

cord and plu: 


BOS See Ne he OE OBEN te RNS 
@ SOL6 PUSH PULL 
@ 6V6 PUSH PULL 


e SIGNAL CORPS DUAL HEADSETS 


e 6 foot cord and tips. 2000 ohms. Individually Boxed 


—Brand New. a. $1 .49 


@ Now ONLY 


TELEPHONE BEekman 3-6498 


COMPLETE Radio Engineering 
Course. Bachelor of Science De- 
gree. Courses also in Civil, Elec- 
trical, Mechanical, Chemical, Aeronautical Engineering, 
Business Administration, Accounting, Secretarial, Sci- 
ence. Graduates successful. 66th year. Enter June, 
Sept., Jan., March, Write for catalog. 


TRI-STATE COLLEGE 


Indiana 


TINY RADIO! 


Red plastic case. No tubes, 
batteries or electric ‘‘plug- 
ins’’ needed! Guaran- 
teed to receive focal 
stations. Only $3.99 


Angola, 


(ck, Mo, cash) postpaid 


or send only $1.00 and 
: pay $2.99 C.0.D, Complete 
y ready to play on easy connec- 
tion. With Personal phone, 
iil Get your tiny radio now! 
MIDWAY SALES co., DEPT. TRN.6, KEARNEY, NEBR. 


1669 College Ave. 


It is easy to learn or increase speed 
with an instructograph Code Teacher. 
Affords the quickest and most prac- 
tical method yet developed. For be- 
inners or advanced students, 
Pee tapes from beginner’s alphabet 
to typical messages on all subjects. 
to 40 WPM. 


Speed range 5 Always 


ready—no QRM 
ENDORSED BY THOUSANDS! 


The Instructograph Code Teacher lit- 
erally takes the place of an operator- 
instructor and enables anyone to 
learn and master _code without fur- 
ther assistance. Thousands of successful operators have 
‘“tacquired the code’’ with the Instructograph System. 
Write today for convenient rental and purchase plans, 


INSTRUCTOGRAPH COMPANY 


4711 SHERIDAN ROAD, CHICAGO 40, 


ILLINOIS 
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GEM OF THE comltants 


VIO i\\ 


TRANSMITTERS—ARC-5 & ATA 


Lenny is shedding bitter tears at the ridiculously 
low price. But Buck says: ‘Let ‘em have it!” 
So here it is: 


4-5.3 Mos. $2.99 ea. 


Complete with tubes and crystals in good 
condition. Get ‘em while they last! 


APN-4 RECEIVER & POWER SUPPLY 


= a cig a5 oe ath 1050—2,000 Kes. 
ith tubes. Used but in excellent 
POE EER Saag RON AU ER AN GS $9.95 


HS-23 HEADSET 


High impedance. Fitted with rubber cushions. 
Brand new. A rds hunter’s 


buy!. satr we ace ».S2; 49 


BC-456 MODULATOR 


For 274-N. With tubes, less dyna- 
motor. Brand new. Too hot to pass up! Ppa 95 


FAMOUS “ARB” RECEIVER 


195 to 9,050 Kes. Controlled by a 4-band selector 
switch. Features include 6 tubes, 3 micro-volt 
sensitivity MVC or AVC CW or MCW—sharp 
or broad tuning for extra sensitivity. 28V dyna- 


dition. Special... ss. 19.95 


APN-1 ALTIMETER 
420 MC FM. TRANSCEIVER 


With tubes and dynamotor. Used but in Cae 
condition ..cs aa eee Ea. $4, 


5.3-7 Mes. 


QU Taio loteve-+ v ajetaieva-ord ale Riga ate eae eres 29c 
oh U in arRe PaR eS oor cement. AER ate rai oe 99c 
371 B.S ras cee tes Oe ee eae 99c 
1G1G < 52x ohn Baeiatin Sento eee oie ot ee 69c 
CROP eee IES Pei ver ari Seri ROADIE $4.95 
BOPUSE Fc s actin tc ae ee eee nieen 1.50 
BER Tis cp tate Rees eee eee 1.50 
ear aE eee et ae, 13.95 
pecial: Brand new tube puller, 
baxed $:.., 3.) sal ce 19¢ 


COLLAPSIBLE MOBILE ANTENNA 


7 ft., telescopic, brass anodized 


Boxed, brand new. Ea......... Pots $ | 95 


SUPER-SPECIAL !! 9!!! 
NEVER BEFORE SO MUCH FOR SO LITTLE! 


Approx. 16 (sixteen!) lbs. of radio parts. EACH 
PACKAGE CONTAINS: transmitter, pots, con- 
denser, crystal, knobs, switches, transformer, 
choke, insulators, PLUS brand new 10 ft. 3-cond. 
rubber covered cord. Absolutely no junk, no 
hardware. All good, useful parts. A $14.50 value. 


All of them—yes, ALL 
for pale aes, 5a ie Si ore cee aise $3.50 


Send for our NEW FREE Catalogue! 


These prices are good for Month of JUNE 
only! 


All prices F.O.B. Los afd bisa 25% deposit 
with order. Balance C.0.D 


Come in and see the LARGEST supply of 


surplus in the BIGGEST electronics ware- 
house on the West Coast! 


COLUMBIA ELECTRONICS 
522-524 South San Pedro Street 
LOS ANGELES 13, CALIFORNIA 
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The adjustable frequency generated 
by the Interpolating Frequency Stand- 
ard is determined primarily by a 
quartz-crystal oscillator. If increased 
accuracy is desired, the system can be 
standardized periodically in terms of 
standard-frequency .radio transmis- 
sions from the National Bureau of 
Standards Station WWV. 


RADIO FREQUENCY OHMMETER 
The Type YKS-1 ohmmeter devel- 
oped by the Specialty Division of the 
General Electric Company at Elec- 


tronics Park, Syracuse, New York, is 
designed primarily to permit rapid 
and accurate measurement of r.f. re- 
sistance in coils, condensers, transmis- 
sion lines, and antennas. 

This direct-reading instrument has a 
range of from 50 ke. to 80 mc., and by 
means of a calibrated precision con- 
denser provides a measurement of the 
series resonant reactance of the com- 
ponent under test. It will even meas- 
ure the loss factor of fused quartz, and 
the more complex combinations of ra- 
dio components. 


HI-FIDELITY PHONO AMPLIFIER 
Designed expressly for custom in- 
stallations is the new Rauland 1825 
high-fidelity phonograph amplifier 
having a detachable remote control 
preamplifier constructed to mount in 
any position to meet the mechanical 

requirements of any installation. 
Another feature of the Model 1825 
is a five-position frequency cut-off for 
elimination of needle scratch and 
noise. A single control provides five 
steps of frequency cut-off and proper 
setting of the control restores the 
original clarity to favorite recordings. 


In addition to the master volume con- 
trol, an auxiliary volume control on 
the power amplifier prevents ‘‘cramp- 
ing” of the main volume control and 
improves signal-to-noise ratio. 


This amplifier, manufactured by 
Rauland-Borg Corporation, 3523 Ad- 
dison St., Chicago, Illinois, delivers a 
power output of 25 watts, with not 
more than 5 per-cent total harmonic 


distortion. Frequency response is plus 
or minus one db., 40 to 20,000 c.p.s.; 
output impedances are 4, 8, 16, 250, 
and 500 ohms. 


“STABILINE" VOLTAGE REGULATOR 

The Superior Electric Company of 
Bristol, Connecticut, announces the 
production of a new, small automatic 
voltage regulator rated at 2000 v.a. 
output, listed as the “Stabiline”’ Type 
EM 4102. 

This regulator is electromechanical 
in operation and consists of a Superior 
electric ‘‘Powerstat” variable trans- 
former controlled by an electronic de- 
tector. According to the manufacturer, 
it has a higher response speed than 
heretofore obtainable in automatic 
voltage regulators of comparable 
characteristics, and only three seconds 
are required to correct for the wide- 
line voltage excursion of 95-135 volts. 
The new design of the enclosure (the 
unit is offered as a cabinet contained 
or rack-mounting unit) is said to 
make all parts more accessible for 
maintenance and replacement. 

The “Stabiline” is housed in a cabi- 
net measuring 20%. by 10% by 9% 
inches; on the front panel is a four- 


inch volttieten! an ‘on-off’ switch, pi- 
lot light, and screwdriver adjust- 
ments for output voltage and sensi- 
tivity. 


CATHODE-RAY OSCILLOGRAPH 

A new high-sensitivity cathode-ray 
oscillograph, Series ES-500, has re- 
cently been introduced by Precision 
Apparatus Co., Inc., 92-27 Horace 
Harding Blvd., Elmhurst, L. I, New 
York. It is a 5” laboratory type with 
extended range and voltage regu- 
lated amplifiers for multi-purpose AM, 


FM, and TV applications. 


Twenty millivolt vertical ampli- 
fier sensitivity permits direct align- 
ment and/or adjustment of low-gain 
circuits and examination of minute 
signal levels. Among other features 
of the Series ES-500 are direct linear 
internal sweep coverage from 10 cy- 
cles to 30 kce., compensated multivi- 
brator circuit, three position, “inter- 
nal, external, line’ sync selection, and 
a built-in phasing control. 

The chassis panel is deep-etched 
anodized aluminum, and the over-all 
dimensions of the heavy gauge steel 
cabinet of fine dull black ripple finish 
are 8% by 14% by 18 inches. 


KILOVOLTMETER 
Manufactured by the Bradshaw In- 
struments Co., 348 Livingston St., 
Brooklyn 17, N. Y., the. Model 4000, 
called the Kilovoltmeter, makes pos- 
sible the measurement of television 
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and x-ray voltages up to 50,000 volts 
d.c. It has an input impedance of 1250 
megohms, and the basic sensitivity is 


50,000 ohms/volt. 
Personnel handling the instrument O ern a ms un 
are in no danger, as they are protect- 
ed from high voltage by the shielded 
Polystyrene Probe, test leads are 


shielded, and the shields are connect- ee 99] 
ed together for greater safety. = ty e al j S ie 


NEW EQUALIZER AMPLIFIER 


The Equalizer-Amplifier, Model EA- 
3, latest addition to the Astatic Cor- 
poration’s units for use in connection 
with its Magneto-Induction Pickup 
Cartridge, makes a total of three such 
accessory items produced by this Con- 
neaut, Ohio, firm. 

With the advent of the new long- 
playing records, the Magneto-Induc- 
tion Cartridge was developed by 


First basic improvement in headset design in 50 years 5 


TELEX MONOSET 


® Gives clear, crisp ‘“‘near as here”’ reception @ Blocks outside noise 
@ Eliminates that “top-heavy” feeling | @ Ends headachy ear pressure 


Astatic to fit the new requirements. 
The Model EA-3 is a self-powered unit, 


providing “bass-boost” and equaliza- Man, what relief to get rid of those pressure headaches from 
tion to adapt the Cartridge to stand- old-style earphones! 
ard phonograph input circuits. The TELEX MONOSET swings lightly under the chin like astetho- 


scope—never gets in your hair! The TELEX MONOSET delivers the 
signal into the ears, excludes all room noise automatically. The 
TELEX MONOSET gives undistorted output at maximum volume... 
plenty of “‘sock” easily adjusted with the built-in volume control, 


play unit, featuring an accompanying Modernize your rig with e MONOSET 
reference guide for the twelve assorted —successor to the eae phone! Write 
Quietone Filters being shown. Department H-6 for information. 
The reference guide lists the filters 
on display with their applications and 
slips into the back of the display unit 


NEW DISPLAY UNIT 


Cornell-Dubilier Electric Corpora- 
tion, South Plainfield, New Jersey, has 
introduced a counter and window dis- 


° I] 4 ELECTRO-ACOUSTIC DIVISION 


to be used'by the salesman whenever Manufacturers of 

needed. The filters sell from 75 cents TELEX Twinset,* TELEX Earset,* TELEX Pillow Speaker, uy lade Bal K 

to $2.25 each, and the total retail price TELEX Precision Hearing Aids Trademark* ei agape 
° ’ 


of the kit is $16.10. 


GENERATOR KIT 

Radio Kits, Incorporated, 120 Ce- TELEVISION RECEIVER—$1.00 
Complete instructions for building tele- 

dar Street, New York 6, N. bg" has re- eiaiha teralvaea 16 pageseet 1? x 177-Ok pictures. 
pictorial diagrams, clarified schematics, 17” x 22” 
complete schematic diagram and chassis layout. 


GREYLOCK 


RADIO TUBE BARGAINS! 


GT. Glass and Miniature Types 
6AT6 12SA7 


6BAG6 12SJ7GT 
eeeSer — 125K7 ¢ 
6SJ7GT cat 


6SK7GT 25Z6GT 


Also booklet of alignment instructions, voltage 
and resistance tables and trouble-shooting hints. 
—aAll for $1.00. 

CERTIFIED TELEVISION LABORATORIES 

. 5507-13th Ave., Brooklyn 19, N. Y. 


6SQ7GT 25L6GT each 

SPECIAL OFFER! All above types may be pur- 
ELECTRI CAL TRAI NING chased in lots of 100 assorted, at $34.50 per 

100. 

} 49: a 6BG6G } 8 ‘ 

Intensive 32 weeks’ residence course in fundamentals of 6 5 ecg oe 
industrial electrical engineering, including radio, elec- pa& by Teed 
tronics. Prepares for technicians, engineering aides. Ap- _ All 0S > se Byer MINIMUM 
proved for veteran training, 56th year. Next classes be- See Bh rei eds -0.6. . 
gin September 6, January 9, Catalog. Write for Bargain Catalog N-6 


BLISS ELECTRICAL SCHOOL Ny Greylock Electronics Supply Co. 
7546 Takoma Avenue, 30 Church Street New York 7, N. Y. 
Washington 12, D. C. 
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SAA AR RURAAR ye ; 


STANDARD AND 
HEAVY DUTY 


INVERTERS 


For Inverting D.C. to A. C. 


Specially Designed for operating A. C. 
Radios, Television Sets, Amplifiers, 
Address Systems, and Radio Test 
Equipment from D. C. Voltages in 
Vehicles, Ships, Trains, Planes and in 
D. C. Districts. 


GaaVicVaGILIZFI ZS 


VIBRATOR 
GUIDE 


A Complete Line of Vibrators . . . 


Designed for Use in Standard Vibrator-Oper- 
ated Auto Radio Receivers. 
cision Construction, featuring Ceramic Stack 


Spacers for Longer Lasting Life. 


7 NEW DESIGNS 
NEW MODELS gy NEW LITERATURE 


“A Battery Eliminator, DC-AC 4 
Inverters. uto Radio Vibrators. 


Sce your jobber on antte 


A ICA MR SRR TR IR, ARR RUM, 


American Tetevision & Rapio 


Quality Product} Scuce 1931 


SAINT PAUL 1, MINNESOTA-U.S.A. 


SAAR ARATE FO a en Ba FD 


AUTO RADIO VIBRATORS 


Built with Pre- 


DO NA SANS NEO! WES 


leased its Model SG2 signal generator 
which fulfills every servicing need 
from 150 ke to 32 me. 

With harmonics it covers the tele- 
vision and FM band up to approxi- 
mately 100 mc. A 400-cycle audio is 
available for modulation or audio 
testing. 

The kit has every part necessary, 
and it is provided with blueprints and 
step-by-step instructions to permit 
construction even by a beginner. 
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ice and serve as a source of essential 
propagation information required to 
set up a permanent allocation plan. 
Such a program would ease the eco- 
nomic problems involved in research 
and study, according to Goldsmith, 
with sponsored time supporting, in 
part, the expenses of ultra-high opera- 
tion. The immediate allocation plan 
would be of invaluable assistance to 
the FCC, who have neither the staff 
nor the broadcasting facilities to en- 
gage in the vast studies required to 
prepare a complete ultra-high pro- 
gram now. Goldsmith believed that 
the immediate commercialism of ul- 
tra-high channels would cut years of 
confusion off the ultra-high allocation 
problem and bring the service into a 
cycle of quick public acceptance. 

In a round-table session at the NAB, 
during which members of the engi- 
neering departments of FCC and 
broadcasters participated (John A. 
Willoughby, FCC acting chief engi- 
neer; Edward W. Allen, Jr., chief of 
the FCC technical information divi- 
sion; James E. Barr, chief of the FCC 
standard broadcast division; Cyril M. 
Braum, chief of the FCC FM broad- 
cast division; Edward W. Chapin, chief 
of the FCC laboratory division; and 
A. James Ebel, WMBD; E. K. Jett, 
WMAR; K. W. Pyle, KFBI; O. W. 
Towner, WHAS; E. M. Johnson, Mu- 
tual Broadcasting System, and Frank 
Marx, American Broadcasting System, 
all of Whom are members of the NAB 
engineering executive committee), it 
was disclosed that the audio tuning 
problem at the ultra-highs is more 
acute than the video, and perhaps the 
Intercarrier system may thus be the 
more appropriate tuning method since 
it simplifies tuning. The synchronized 
carrier system also came up for a bit 
of discussion at the quiz session. Mem- 
bers of the FCC group indicated that 
this approach, sought as the answer to 
the very-high allocation problem, did 
not solve the interference difficulties 
encountered on adjacent channel oper- 
ation or from radiating oscillators. 
The sync system was of material help 
on co-channel operation, FCC and the 
broadcasters indicated. 


THE STRIKING GROWTH of TV 
was described effectively during the 
annual sales conference of the Hdison 
Electric Institute in Chicago by Fred 


A. Compton, general sales manager of 
the Detroit Edison Company, who de- 
clared that in Detroit ... “We have 
been informed that television sales 
presently comprise from thirty per- 
cent to as much as fifty per-cent of the 
major appliance business.” 

Compton suggested that the utility 
men set up channels for the exchange 
of TV information within the industry 
and, in addition, maintain trained per- 
sonnel who will be at all times familiar 
with TV set use and servicing prob- 
lems. Stressing the acceptance of TV, © 
Compton pointed out that even those 
anticipating TV reception have begun 
to buy, with 50,000 receivers sold in 
areas where stations are still under 
construction. 

Commenting on the increased power 
income which has resulted from the 
use of television receivers, Compton 
said: “During the past year our tele- 
vision customers’ bimonthly bills in- 
creased 18.3 per-cent, of which 11.2 
per-cent was due to television.” 


IN ANOTHER PERTINENT report 
on TV and its impact on the economy 
of the nation, Dallas W. Smythe, Uni- 
versity of Illinois economics professor 
and former assistant chief accountant 
in charge of economics and statistics 
for the FCC, said that by 1958, up to 
$15,000,000,000 will have been invested 
in television. The economic implica- 
tions of this new industry will affect 
many fields of business, Smythe de- 
clared. He pointed out that even col- 
legiate football might be affected. In 
the case of the larger schools, through 
the sale of time, there would be some 
profit, but in the instance of the 
smaller universities and colleges, the 
results might not be so encouraging. 
In the opinion of Professor Smythe, 
television will eventually replace most 
standard broadcast transmission. 


IN CONTRAST TO Smythe’s com- 
ments on the effect of TV on AM radio, 
Dr. Frank Stanton, CBS prexy, said at 
the 37th anniversary banquet of the 
IRE in New York City that TV will 
not replace AM. 

Dr. Stanton declared: “It is a mat- 
ter of record that no mass medium 
once developed has ever disappeared 
. . . Each has its own mass appeal, its 
own availabilities, its own use. And 
there are far too many millions of 
Americans, with too many different 
tastes and desires and moods at dif- 
ferent times of the day, for any one 
medium to serve them all. . . . When 
radio first flourished many people felt 
it would do away with, or seriously 
hurt, newspapers, movies, magazines 
and phonograph records. All have 
grown since the advent of radio, as 
the wealth and population and leisure 
time of the nation have grown. And 
I see no good reason for thinking the 
advent of television will fundamen- 
tally change this.” 


CAR TV has become the basis of many 
proposed bills in nearly half the states 
of the nation, which would limit or 
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restrict the use of television in autos. 

Some of the bills are quite detailed 
and specific. For instance, the Rhode 
Island measure says that . . . “No per- 
son shall operate, or cause, or permit 
to be operated, any device commonly 
known and described as a television or 
video receiver within any motor ve- 
hicle upon any public highway . 
Every person who shall violate any of 
the provisions . . . of thischapter... 
shall be punished by a fine of not more 
than $50.00 for each such offense.” 

Modified bills, simply restricting the 
manner of operation and installation 
of the receiver, are pending in several 
states, including New York and Cali- 
fornia. In New York, the bill provides 
for placement of the receiver so that 
it shall not be visible to the driver 
while operating the car. 

While none of the bills have been 
adopted, the consensus is that many 
states will enact car TV legislation of 
the New York restrictive type, in the 
belief that these acts will prevent ac- 
cidents which may result from any 
sustained attention to the video screen. 


THE BROADCAST STATION power 
puzzle has become a really complex 
jig-saw affair, with a new bill intro- 
duced into the House, adding to the 
complications. The measure, presented 
by Rep. Robert L. Ramsay, like the 
Johnson bill, would forbid powers 
higher than 50 kw. and open up the 
clear-channel allocations. No action 
on the Johnson bill and the new meas- 
sure appeared in view at this writing. 

The FCC, which a year ago was 
forced to halt its deliberations and de- 
cisions on the clear-channel program, 
when the Johnson bill was originally 
brought before the Senate, will not 
await Congressional action on the new 
measures and will proceed to announce 
their clear-channel decisions, which 
will probably appear during the first 
weeks of the summer season. 


THE INTERNATIONAL HIGH- 
FREQUENCY Broadcasting Confer- 
ence in Mexico, called to set up a world 
shortwave broadcasting plan, was in 
the cauldron stage during the closing 
days, with FCC Commissioner George 
Sterling, alternate chairman of the 
U. S. delegation, indicating that the 
U.S. might not sign the agreement be- 
eause of the comparatively few chan- 
nels assigned to this country. 

According to reports, Russia would 
have about 660 channel hours, Britain 
about 438 and this country around 220. 
The plan of channel hours would pro- 
vide 8000 divided up into 235 channels 
in eight bands between 6 and 26 mc., 
with the size of the country and the 
number of languages spoken among 
the factors considered in arriving at 
the allocations. 

A complete report on the final short- 
wave program is expected to be avail- 
able during the early summer months. 


EVERYONE WAS SHOCKED to 
hear of the death of Edwin H. Colpitts, 
known throughout the world for his 
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MICRO-WAVE EQUIPMENT 


10.3—9.7 C_M Echo Box with 
Wave Guide Directional Coupler, 
Antenna, BCE SECniCe and Spares. 
New, $11 

Galynuouvecen destine nse 5- 
0-5 D C Galvano — Volt — Am- 
meter eae tae Pes ith Shunts 
Cenco 15” L x 14142” H x 71” 

W. New, $75. 00 

10 CM Rotating Antenna Assem- 
bly 24” Parabola in Turret 360° 
Scan at 12 RPM—clockwise and 
pp pew fet Saal rotation, New, 


hes 


PL-150 plug_for dynamotor 
EL ase, on Xmiter BC-223. ater ae 


AIRCRAFT EQUIPMENT 


R 5/ A R N-7 radio 

compass oe re New $44.50 
M N—26 Y radio 

compass receiver. ° New 34.50 
M N—28 Y or C re- 


mote control 
unit 
T—81-A Indicator. 
ESAS Relay .... 
1—65 C Indicator.. . 


CAPACITORS 
OIL FILLED AND GE PYRANOL 


GE—MATCHBOX 
EA. 
400 VDC $0.25 
500 VDC 25 


25 
5 ie 
0 VDC 
"045 inta 16000 VDC 
PAPER 
snags mfd 600 VDC 
S mifd oo VD *2:49 
—4 mfa 650 VDC 1.49 
ELECTROLYTIC 
25 mfd 25 VDC $0.20 
150 mfd 50 VDC 25 
500 mfa 200 VDC 1.00 
F-3L_ Sangamo X- MEETING MICA 
cone eee Volts 


———EE—————— 
ROUND PANEL METERS 
0-300 MADC Simpson 314” $4.25 

5-0-5 MADG Weston 

50MA shunt 
0-50 amps DC 
0-100 amps DC 
0-3 volt DC 
0-15 volts AC 
0-5 Kilovolt DC- 


Weston 


0-10 AMPS DC Weston 
0-25 AMPS AC_ Weston 
0-3-6-30 volts DC Weston 280 19.95 
0-300 volts AC Weston 433 25.00 
Meter Multiplier Simpson 

2.5 MEG 2,500 volt 2.00 


POWER EQUIPMENT 


‘PE-151 12 VDC output 110VAC 60 


150 W, $10 
embers 95/130 V_1.2 
Cycle Output 115V ri 
Watt, $9. 


5 

Vibrator ATR #2410 24 oe Out- 
Ry ut 100 Volt 100 Watt, $2 

arb ML VPG 369 12 te 350 Vv 

Wa Synchronous Output Mal- 

Sry! $3.4 

PE-125 ‘AXOBX 12 and 24 eae 
Input 475 VDC @ 306 MA 100 W 
Output—SCR-245. Ot SiS, bt 


iat Vibrator Power Supply Input 
V and 12 VDC for SCR-510 and 
Used, $6.50. 
Hand Uh gaint eh Used. Less 
Handles, $3.5 


RELAYS 
6VDC Dae cont 33 Ohms, 45¢. 
ae VDC DPDT 64 Ohm, 660c. 
“y vane DPST Allied Control Box 


2 3a Ve DPDT BO6D35 Allied Con- 
ro. 

40 VDC DPDT—SPDT 1000 ohm, 80Oc. 
110 VAC apa RF Antenna Change- 
over, $3.5 

115 VAC SPST Struthers-Dunn 84 
Bxx103, Contacts 30 Amp, $2.45. 
115 VAC DPDT Ward Leonard Con- 
tacts 2.5A, $3.95 


PM_ SPEAKERS (NOT Add gol 
12” RCA 2.15 $4 


SPECIALS 
Time Delay Line — 400 Cycle 


HANDSET—HEADSETS 
TS-13 handset use ee . Pulse Rate 
TS-11 handset us 


Ne 

Handset holder 

Upright desk telephone 
ringer 


434” Hx6-5 
Spare Bowl 


50. Ohm _ Internal 
15,000 Peak Voltage Balloon 
with Hydrogen Generator... 2.95 
Navy Entering Type Insulator 
/16” OD at Base 
Complete with Fittings.... 


Resistance 


220 VDC DPDT S-D Cx2122 Con- 
Pie 2A, $3.00. 
4 VDC DPDT 8 Amp FE, 75¢. 


SPECIALS 

80.86 KC Crystal in Holder.. aeree 
200 KC Crystal in Holder.... 1.35 
DC-501 A Cord Connects BC- 

654 Transceiver 

hand Generator 
160 ee Coil 

plug Mtg 
Battery Tester 0-10 Volt 0-35 


mp 
Concentric Cable 72 Ohm 55 
feet Lengths 


$10.50 


Navy headset 600 ohm 
MC-385A adapter high to low 


imped. .39 
T-17 microphone z WIRE WOUND 
T-48 desk mike single carbon CAT. No. 


sec. 
120V 


1 minute 115VAC 60. CYCLE 
enc. in water proof Metal 
case 

3 micro switches make contact 
at 40-41-42 sec. time delay 
pacer Vals 110VAC 60 CY mo- 


TRANSFORMERS 
15V 60 cycle .275/.363 KVA _sec- 
ndary 1000/500V—6.3/2.5V $6.95. 
5V 60 cycle .68VA secondary 660/ 
-08 ACT gir 5V @ 3A 


. Ap 6V. @ 0O.6A 
ve “1.754 2700V 


-50 
60 Cy, sec. 6.4V @ 10A, 6.3V 
2,64 $3.00. HELIPOT 
60 Cy. sec. 6.3V $2.00. carbon 
101 


ou 


ene OcoH 
OrAWH 


*wATT output 5500 pri. 500 sec. 
31 


TERMS: 


SEND FOR OUR 
CATALOGUE NOW! 


Inquiries from Dealers, Schools 
and Industrial Firms Invited 


RADIO and TELEVISION 


Thorough Training in All 
Technical Phases 


APPROVED FOR VETERANS 


WEEKLY RATES DAYS—EVENINGS 
“RCA GRADUATES ARE IN DEMAND 
For Free Catalog write Dept. RN-49 
RCA INSTITUTES, Inc. 

A Service of Radio Corporation of America 
350 West 4th St., New York 14, N. Y. 


AUDIO ENGINEERING SCHOOL 


A practical Audio engineering course in Sound Funda- 
mentals; ISC, FILM and MAGNETIC Recording; 
Transmission Measurements; Monitoring and Mixing. 
Laboratories contain Transmission Sets, Oscillators, 
Harmonic Analyzer, Distortion Sets, Intermodulation 


Analyzer and other equipment. Recording Studio as- 
similating Broadcast, enon Picture and Commercial 


Sound Recording: H. M. TREMAINE, Pres.-Director. 
Approved for Veterans and Foreign visas, 


HOLLYWOOD SOUND INSTITUTE, Inc, 


1040-N North Kenmore, Hollywood 27, Calif. 


audio pri. inductance 35HY 69c. 125B1 50,000 


Mail orders promptly filled—all prices F.0.B. Boston, Mass. Send M.O. or check. Ship- 
ping charges sent C.0.D. Minimum order $5.00. 25% deposit required with all orders. 


COMET 


22 Washington St. 


POTENTIOMETERS 


PRICE 
ar ef HL TAPER BUSHING aye MFG'R EACH 


CH WS TEL a 


rEPrerrrrrrrererrrereee 


ELECTRONIC 


SALES CO. 
Brighton 35, Mass. 
BEacon 2-7863 


GEIGER COUNTERS 


MONITOR YOUR AREA FOR RADIOACTIVITY 


Read cumulative register once a day to warn against 
foreign radioactivity or local contamination. Also 
check relationship of cosmic radiation to sunspots 
and radio and natural electrical disturbances. 


MODEL I: LABORATORY OR STATION 
INSTRUMENT 


110 V AC quantitative instrument with precision 4% 


plateau Beta counter and register 
FOB SWARTHMORE 
MODEL 12: 5.5 POUND PORT- 


$125.00 
$100.00 


SELF QUENCHING GEIGER TUBES 
Gamma $15; Beta $30; 3mg/cm? $40 


COSMIC COUNTERS 


112 Cornell Ave. Swarthmore, Pa. 
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[5 RADIOS 14: 


COMPLETE KIT ONLY... 


ABSOLUTELY NO KNOWLEDGE 
OF RADIO NECESSARY 


You Need No Additional Parts 
The PROGRESSIVE RADIO KIT is the Only 
Complete Kit—Operates on 110-120 
Volts AC/DC 
Contains everything you need. Instruction book, 
metal chassis, tubes, condensers, resistors and all 
other necessary radio parts. The 36-page Instruction 
Book, written by expert radio instructors and engi- 
neers, teaches you to build radios in a professional 
manner. The circuits are designed to provide excel- 
lent performance. Altogether, fifteen circuits are 
constructed, including !{ receivers, | audio amplifier 

and 3 transmitters. 
SPECIAL OFFER 
Electrical and Radio Tester sent absolutely FREE 
with each Progressive Radio Kit. Plus FREE Mem- 
bership in the Progressive Radio Club. Entitles you 
to free expert advice and consultation service with 
licensed radio technicians. ORDER YOUR KIT NOW! 


BUILD KITS ! ! 
»SAVE ! ! LEARN ! ! 
VACUUM TUBE VOLTMETER KIT 


A professional piece of test equipment you 

need for FM and TV. Attrac- $ 

tive steel Case. ....e< ese cee. 23.95 
FREE: Book on Advanced Servicing 

Techniques, 


5” Oscilloscope Kit 
an absolute ‘‘must’’ for 
today’s radioman ....... $39.95 


FREE: Book on Cathode Ray Oscil- 
loscope. 


Volt-Ohm-Milliameter Kit 


simple to construct, inexpen- 
sive but accurate. FREE: Book 


Nee 814.95 5 ee 
SIGNAL TRACER KIT 


an invaluable aid in trouble- 


shooting. FREE: Book on Radio 
Test Instru- 
MONS? <jnje10 5 sresieacds vts3 2 { 95 


Vee ee 

1” TELEVISION KIT 

ACLOry ua a ee aligned 13 
channel Tuner— 

Sit aie Tube Kit—less tubes. . $59.50 

i, Siena ahs: Complete set of tubes, including 

i Cathode Ray Tube......$39.59 

FREE: Television Servicing Notes. 


10” TELEVISION KIT 


Factory-built and aligned 13 channel Tuner $99 50 
—Complete kit, less tubes.........e+ee. . 
eo ercee set of tubes, including Cathode Ray 


ee 


High Fidelity Humless Amplifier 
Kit, attractive aluminum chassis; 
complete with five tubes and two 


rectifiers: 5...: +e use! $16.00 
FREE: 


Book on Amplifiers. 


Automatic Bike Radio 


Can be mounted on a bi- 
cycle, or carried as a per- 
sonal portable radio. Sup- 
plied with all bicycle 
mounting hardware and 
telescopic antenna. Anti- 
theft feature. 


Less batteries. . $17.47 


Automatic Car Radio 


6 tubes superhet. Three gang 
condenser, fits all cars . . . easy 
installation . . . mounting brack- 


Sau .eh ee ee List price 
NOW ONLY......... $27.97 


ECONOMY AMPLIFIER KIT.............. $ 
pimple to build; complete with five tubes. 
Book on Amplifiers. 


5 TUBE AC-DC SUPERHET KIT........ $14.25 
complete with tubes and cabinet. FREE: Book on 
Building Receivers, 

6 NAS AC-DC 2-BAND SUPERHET 


Wigcrrars barateln nits. a «jh he pecee ect cietete esas $17.45 
FREE: Book on 


complete with tubes and cabinet. 
Amateur Radio Building. 


7-TUBE AC-DC FM RECEIVER KIT..... $29.95 
complete with tubes and cabinet. FREE: Tele- 
vision and FM Servicing Notes. 


4 TUBE SUPERHET PORTABLE KIT... -$12.95 
complete with tubes and _ cabinet; less batteries. 
FREE: Book on Unusual Radio Circuits, 


All Merchandise Shipped F.0.B. New York 
Deduct 2% If full payment accompanles or- 

der. 25% deposit required on C.0O.D. orders. 
Write for further information concerning the above 

merchandise. Send for our Free catalog. 


PROGRESSIVE ELECTRONICS CO. 
Dept. RN-22, 497 Union Avenue 
BROOKLYN 1/1, NEW YORK 
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Colpitts oscillator circuit, one of the 
two fundamental oscillator systems, 
which is used extensively in both 
transmitting and receiving equipment. 
Mr. Colpitts, who had retired in 1937 
as vice president of Bell Telephone 
Labs, played an essential part in the 
achievement of transcontinental te- 
lephony in 1915 and in the radio 
transmission of speech across the At- 
lantic Ocean later in the same year. 

His discoveries, recorded in twenty- 
four patents, won the plaudits of young 
and old in the classroom and lab, in 
industry and government. His bril- 


‘ liant concepts, which contributed so 


much to the welfare of our lives, will 
never be forgotten. 

We mourn the loss of a servant of 
mankind. 


AT LONG LAST, the Citizens’ Radio 
Service has become a full-fledged com- 
munications service and has received 
its official rules and regulations for the 


460-470 me. band. Licenses will be is- 
sued generally, beginning June 1, to 
any citizen of this country 18 years of 
age or older. The licenses will have a 
life of five years and will be, in most 
instances, the ‘only authorization re- 
quired for operation of the station. 
According to the rules, Citizens’ Ra- 
dio is intended -for ‘fixed and mobile 
service ... for use for private or per- 
sonal radio communication, radio-sig- 
nalling, control of objects or devices 
by radio,” and will probably be em- 
ployed, in the main, for communica- 
tion on farms, between house and 
buildings or workers in remote loca- 
tions; outlying camps and work crews; 
industrial plants; construction proj- 
ects; and the control of devices such 
as gates and garage-door openers, 
model airplanes, display signs, etc. 
Application forms for the licenses, 
which will be a simple card, will be 
available at the FCC field offices and 
in: .Washington., ~..0. 25 eee 


ADD A SPEAKER EXTENSION 


TO YOUR RECEIVER 
LLEWELLYN JONES, JR. 


HE conversion of an a.c.-d.c. receiver 

to accommodate an extension speak- 
er does not pose too big a problem, as 
it merely entails the installation of a 
selenium rectifier in place of the vacu- 
um tube rectifier already in place and 
an additional output stage. The accom- 
panying diagram shows the wiring of 
the circuit before and after the con- 
version. 

If the usual tube line-up is 35Z5, 
35L6, or 25Z6, 25L6, and so on, remove 
the rectifier tube, and use the socket 
for an additional 35L6 (25L6) power am- 
plifier stage. By using a PA tube with 


the same filament voltagé and current 
rating as the rectifier tube, no change 
will be necessary in the series filament 
circuit, and the new PA stage can be 
wired the same as the one already in 
the set. 

The only other components needed 
will be a grid resistor and condenser, 
cathode resistor and condenser, and an 
extension speaker with an output trans- 
former to match the tube installed. If 
desired, the added grid resistor can be 
a potentiometer, and this will serve as 
an auxiliary volume control. 


An extension speaker and an additional output stage can be added to any five- 
tube a.c.-d.c. receiver without too much difficulty. The rectifier tube can be 
replaced with a selenium rectifier, and the filament voltage originally allotted 
to the rectifier tube can be used to heat the filament of an additional output 
tube. Wiring arrangement before conversion is shown to the left of the dotted 
line, while to the right is shown complete wiring details of the conversion. 


TO 
SPEAKER 


OUTPUT 
TRANSFORMER 


PRESENT 


RECEIVER 
WIRING 


TO FILTER 


TO OTHER 
FILAMENTS 


OUTPUT 
TRANSFORMER 


FROM IST AUDIO. 


ADDED PA 


) 
| TO | 
SPEAKER 


(leet De 


FILTER 


TO OTHER PA 
FILAMENTS 


RADIO & TELEVISION NEWS 


International Short-Wave 


(Continued from page 108) 


alternately with PRB7, ‘Radio Tamoio’ 
on 900 kes. or PRG3, ‘Radio Tupi’ on 
1,280 kes., Rio de Janeiro; all these be- 
long to the group, ‘Emissoras Associa- 
das”” He reports the new Brazilian 
ZYS8 on 4.955, at Manaus, state of 
Amazonas (where time is 1 hour ahead 
of EST); logged first at 1900 with good 
level, signed off 1955; again heard later 
signing off 2130 when said was ending 
third period of transmission for the 
day and that would return 0500. 

British Guiana—ZFY, 5.985, George- 
town, heard in Newfoundland 1830- 
1945. (Peddle) 

Cameroons — Radio Douala, 9.160, 
heard in Australia with musical pro- 
gram 1330; signals fair. (Gillett.) 
Heard in Newfoundland Sundays 1430- 
1600. (Peddle) 

Canada — According to announce- 
ment, former VONF and VONH calls 
have been changed to CBN and CBNX, 
respectively, following the confedera- 
tion of Newfoundland with the Domin- 
ion of Canada. Now announce ‘This 
is the Trans-Canada Network of the 
Canadian Broadcasting Corporation, 
stations CBN and CBNX, at St. 
John’s.” New QRA is The Canadian 
Broadcasting Corporation, Newfound- 
land Division, P. O. Box E-5372, St. 
John’s, Newfoundland, Canada. Ac- 
cording to a letter received some 
months ago, by this time CKRO/X in 
Winnipeg, Manitoba, should be back 
on the air; watch for this one on 6.150. 
(Lyttle, Ontario.) Schedule for CBNX 
(former VONH) is believed to be 0600- 
2230 now. (Peddle, Newfoundland) 

CBRX, 6.160, Vancouver, British Co- 
lumbia, heard to sign-off 0302; news 
0245-0300; QSL card gives power 150 
watts. (Alfred, Ontario) 

VEQAI, 9.540, Edmonton, Alberta, 
news 0000, 0100. (Alcock, Ky.) 


Celebes — YDQ, 9.550, new call for 
this station at Makassar, power 10 
_kw.; also on YDQ-2, 5.030, 500 watts, 
and YDQ-3, 11.084, 3 kw.; schedules are 
YDQ, 1700-1800 (Indonesian), 1800- 
1900 (Dutch), 2200-0000 (Indonesian), 
0000-0130 (Dutch), 0400-1000 (Indone- 
sian); these transmissions are also on 
YDQ-2; YDQ-3 is used 0500-1000 
(Dutch). Forces service is scheduled 
in Dutch, YDQ-3, 0500-0700; in Indone- 
sian YDQ-2, 0700-0900; news in Dutch 
1830 (YDQ), 0015 (YDQ, YDQ-2), 0115 
(YDQ, YDQ-2), 0730 (YDQ-3); news in 
Indonesian 1730 (YDQ, YDQ-2), 1830 
(YDQ-2), 2330 (YDQ, YDQ-2), 0900 
(YDQ, YDQ-2); news in Makassar 0430 
(YDQ, YDQ-2); in Buginese 0440 
(YDQ, YDQ-2). (N. Z. DX Times) 

Heard on approximately 11.086 
(listed 11.084) in California, good level, 
to 1000 sign-off. (Dilg.) 

Ceylon — Radio Ceylon, 15.12, has 
had improved signals here in East 
lately, mornings. 

On April 1, the BBC became respon- 
sible for programming for 8% hours a 
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ARE YOU A DIAL JOCKEY 7 


HI-FI 


ped to “ride” your tuning 
Craftsmen AUT-O- 
With AUT-O-LOK 
you get your station at only one 
dial setting — easily, quickly and 
positively and it’s locked against 
drifting. 


~funer. 


AMPLIFIER 


FM-AM TUNER RC-8. Features automatic fre- 
quency control, most revolutionary develop- 
ment in FM design — entirely eliminates 
drift and multiple tuning responses. Nine 
shielded miniature tubes plus rectifier in- 
clude double limiter and tuned RF stage in 
both FM and AM. Low-impedance loop, 
enabling flexibility in mounting, provides 
low-noise AM reception. Rear socket pro- 
vides easy access to 6.3-volt AC and excep- 
tionally well-filtered DC for supplying ex- 
ternal pre-amplifiers, additional pilot lights, 
etc. Controls include separate bass, treble 
and switch positions for phonograph and 


television audio inputs. Polished chrome 
chassis. Audio cable, escutcheon, decals, 
antennae, and detailed installation instruc- 
tions furnished. 


HI-FIDELITY AMPLIFIER RC-2. High-impedance 
input; 12 watts output at 1 % distortion. Taps: 
4, 6, 8, 15, 500 ohms. 65 db gain, including 
inverse feedback. Uniform frequency re- 
sponse from 20 to 20,000 cycles up to 8 
watts output. Hum 65 db below rated out- 
put. Tubes: 6J5, 6SN7, (2) 6V6, SY. Dur- 
able polished chrome chassis. 


Sold by Better Distributors. Write for Circular “‘A”’ 


“7ée RADIO CRAFTSMEN, 7ce. 


1341 S. MICHIGAN AVENUE, CHICAGO 5, ILL. 


RADIO & TELEVISION NEWS 


Classified Columns 
Use Them 


Really Bring Results 
Frequently 


YOUR HOBBY 
DESERVES... vEWHiERe. 


SCREW DRIVERS 


Tinkering with your television 
set,. or building your own radio 
set? For precision work of every 
type, these eight Jewelers’ Screw 
Drivers are perfect! Complete Set 
of Eight, from the smallest size 9 up 


to size 2...and they'll handle the 

most as job! Finest tempered 

$30 Ay steel blades... lowest price imagin- 
able! 


eednete Money-Back Guarantee if Not Satisfied 


A WATCH co. C.0.D. $2 plus postage, 


or send $2 and we pay 
29 Eldridge St., New York 2, N. Y., Room 40k postage. 


HIGH SPEED DRILLS 
MICROMETERS 


Wil 


SURPLUS 


Chrome ploted, pre- 
cision engineered and 
carefully tooled to 
give long life. Alinew. 


0-1" capacity . . . each $2.25 

1-2" capacity... each 3.50 

2-3" capacity . . . each 5.50] All New Drills! Orig. value $15. 
3-4" capacity . . . each 6.50] 30 assorted sizes and lengths $3.50 


SEND FOR FREE DESCRIPTIVE CATALOG 
Send check, money order or cash. 25% deposit required 
on C.O.D. orders. All prices F.O.B. Culver City, Collif. 


AIRBORNE SALES CO., INC. cover cin cus. 
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SCHEMATICS— CONVERSIONS 


FOR SURPLUS GEAR 


BC-375-E original schematie, tuning units, 
complete parts list, values, characteristics, 
circuit functions. Plate currents... .$2.00 
BC-224-F, K, BC-348-H, K, L, R original 
schematic, parts list, AC conversion. .$2.00 
BC-348-J, N, Q original schematic with parts 
values, plus AC conversion.......... $1.00 
BC-224-F, K, BC-348-J, N, Q, H, K, L, R 
(specify whichY complete illustrated reprints 
of all pages from manuals on trouble-shooting ; 
and complete alignment, voltages, etc. $2.00 
ARC-4 schematic, parts, cabling..... $1.00 
Another $2.00 for 2-meter AC conversion 
with all specs, tune-up, color-coded wiring. 
ARB (CRV-46151) complete and simplified 
schematics and alignment chart...... $1.00 
Another $1.00 for AC conversion with added 
AF, and broad-sharp, ave-mve, ew-mew, rf 
gain, af gain with on-off, phone jack, all on 
front panel. 

ASB schematics, parts values, voltages; spec- 
ify: Indicators CJP55AAZ, 55ADR;  revr. 


Saat ole 
BOO To 


Ri 


CPR46ACJ; xmtr OCAY52ACU. Ea. $1.00 
BC-645 original and conversion. ......$1.00 
ARC-5 schematics, all units........$2.00 
ART-13 ham-band calibration charts. .$2.00 


PE-117 conversion, mobile power for surplus 
revrs. 6y in. 12vac and B+ out..... $1.00 
SCR-522-A, AM, and C schematics, parts 
lists with circuit functions, explanation of 
differences, chart for xtal, selection. . .$2.00 
BC-659 & PE-117 schematics, voltages $1.00 
SCR-518 all schematics with circuit opera- 
tion, values, reprint of manual. . $2.00 
APT-5 schematic, AC power, complete set-up 
and tuning instructions. . $1.00 
SCR-274N revrs. BC- 453, ete. ‘9 all “aehemuits 
ics, AC conversion, local contro] adapter, 
alignment, parts locations, voltages $2.00 
BC-946B best AC home-revr. conversion $2.00 
PE-103 schematic, circuit explanation $1.00 


The following schematics are $1.00 each: 
APN-1; APN-9; APT-2; ARN-7; ART-13A; 
System hookup for BIC-603, 604, 683, 684, 
923, 924 (specify which) ; BC- ay G0-9; 
GP-6, GP-7, TCE-2; MN- 26; No. 19 Mark 
II; R-89/ARN-5A; RA- 10; BC- 733D; BC- 
433-G; SOR-625. 


The following schematics are $2.00 each: 
BC-654; BC-603, 604, 683, 684; BC-923, 
924; ID-6A, ID-6B, R-9A, R-9B/APN-4 
(specify which) ; RU- ep Maer 17/GF- 
12; SOR-( )-183, 283; SOR-62 

Please remit with order. We pay postage. 
Send 25c and stamped addressed envelope for 
comprehensive list, cross-indexed for BC and 
SCR. Includes chart explaining code used in 
Army-Navy nomenclature. 


3451. N. PALM DRIVE 
BEVERLY HILLS, CALIF. 
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R. E. 
GOODHEART 


230 V.DC to 110 V.AC 

60 Cycles, 71 KVA Output 
MOTOR GENERATORS at 
Sensationally LOW PRICE! 


NEW, UNUSED, mfd. by Star Elec- 
tric Motor Company of Bloomfield, 
N. J. Motor volts—230 DC, 7% HP, 


compound wound, 1800 RPM, 
equipped with 8” large flat contact 
field rheostat. Generator—7.5 KVA 
at 1800 RPM, 120 volts, single phase, 
60 cycles, equipped with 13” large 
flat contact field rhéostat. Ideal for 
ships, shipyards, industrials or 
wherever DC to AC conversion is de- 
sired. Domestic packed, FOB ware- 
house NYC BACHS i. shee e ewe $345.00 
Substantial Discount on Quantity! 


TELEMARINE COMMUNICATIONS CO. 
280 NINTH AVE. NEW YORK I, N.Y. 
Telephone LOngacre 4-4490 


Mass. Radio School 


273 Huntington Ave., Boston 15, Mass. 


Offers Training Courses for Radio Techni- 
cian (Pre-Television) and Licensed Radio 
Operator (All Types) including mainte- 
nance and operation of General Electronic 
Equipment. Over 20,000 Alumni and 30 
years radio training EXPERIENCE. Courses 
approved for G.I. Training for Veterans. 
Send for Catalog 
Licensed by Commonwealth of Mass. 
Department of Education 


SERVICE MEN’S 
RADIO PARTS KITS 


100 Asst. Insul. Res..$1.45 20 Asst. Knobs. .$ .89 
10 Asst. By Pass....  .49 1 Ib.Asst.Radio, HDW. .25 
20 Asst. Trimmers.. .59 15 Asst. Sockets. . .69 
25 Asst. Micas...... .89 10 Asst. Elec. Cond... 2.69 


10 Asst. Vol. Cont... .89 20 Asst. Term. Strips. 69 
1 Ib. Asst. Cut Wire .69 209” Lengths Spag... .15 
BUY ALL ABOVE KITS FOR $9.75 
Please enclose postage 
Radio Mail Orders, Dept. RN 
2 WEST BROADWAY NEW YORK 7, N. Y. 


LOWEST PRICES for HI-QUALITY TUBES 


RADIO and TELEVISION 


6AK5 6J6 6BG6G 


10" Picture tubes 10BP4 


12/2" Picture Tubes 12LP4 


(The picture tubes carry a 12-month guarantee) 


ALSO A COMPLETE LINE OF RADIO & TELEVISION TUBES 


ALL ae aaee of some types of television WE DO 
TUBES 
CARRY Large discounts for wholesalers, manufacturers arate 
A and exporters. ON 
MONEY: All tubes individually boxed or bulk whichever 
BACK preferred. SPECIFIED 
GUARANTEE All tubes branded N J R T. TYPES 


Orders shipped C. O. D. until credit established. 
Direct all export inquiries to our export representatives: 
CECO ELECTRONICS CO., 367-69 Broad St., Newark 2, N. J. 


Territories still available for distributorships. 


NEW JERSEY RADIO & TELEVISION TUBE CO. 


715 ELIZABETH AVE. 
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ELIZABETH 4, N. J. 
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day over the s.w. transmitters of Radio 
Ceylon, a station official informed Wor- 
ris, N. Y. (1 note that much of this 
material is the same as is relayed by 
the British Far Eastern Broadcasting 
Service in Singapore—KRB.) The offi- 
cial told Worris: ‘I am sorry to disap- 
point you but it is not planned to direct 
transmissions to North America. The 
programs will be beamed to China, Ja- 
pan, Manchuria, Malaya, Burma, and 
the Far East generally, and to India 
and Pakistan.” The Forces (SEAC) 
program on Sundays 1130-1330 has 
ended; this was beamed to the United 
Kingdom. 

Chile — Rosenauer, Calif., has re- 
ceived a letter (in English) from Radio 
Sociedad Nacional de Mineria (Na- 
tional Mining Society), Casilla 2626, 
Santiago, Chile; confirmed report on 
CE622; frequencies listed 11.730 and 
6.220; no other information given. Mc- 
Pheeters, La., got similar information 
but lists 25-m. outlet as 11.750 and says 
has m.w. station on 1060 kes., and an- 
other m.w. outlet (this one at La Se- 
rena), CA108, “Radio La Serena,’ on 
1080 kes., also parallels. 

China—A Chinese station heard by 
Dilg, Calif., on about 9.685, carrying 
news 0900, may be Canton. 

Hankow, approximately 11.495, 
heard around 1810 in New York State; 
signal poor with heavy CWQRM and 


QRN. (Geis.) Heard regularly in Ha- 
waii around 0530-0800, good level. 
(Fellers) 


Recently, the Communist-controlled 
North Shensi radio was heard giving 
five frequencies, probably all s.w.; 7.500 
is one frequency (old XNCR); approx- 
imately 9.049 is another, and a possi- 
bility is 6.096; one of these outlets is 
heard with the 0840 news relay right on 
top of Cebu, 6.100, Philippines; XRRA, 
10.260, Peiping, also now relays North 
Shensi; all these have news 0840. 
(Dilg, Calif.) Peiping can be heard 
with fair signal early mornings here in 
West Virginia but by 0840 is buried in 
QRM. Dilg informs me that the Com- 
munist-controlled outlets no longer use 
call letters. 

Gillett, Australia, reports a Chinese 
station heard faintly on approximately 
5.018, just at the low side of Makassar 
which he puts at 5.020 (not 5.030 as 
generally reported); he hears the Chi- 
nese station around 0630 to after 0830, 
but it is too weak to get call. 

BED9 is call of former XURA, Tai- 
pei, Formosa; BCB calls are BED2, 750 
kes., BED3, 1020 kes., BED29, 1020 kes., 
and BED22, 670 kes. (N.Z. DX Times.) 
The 41-m. outlet is now on about 7.215, 
at least is lower than former listed 
7.222, heard in California mornings. 
(Dilg.) Also heard by Stark, Texas. 

A Chinese outlet is widely reported 
on approximately 11.685, mornings; 
Dorothy Sanderson, Australia, reports 
call as BCAF or PCAF (most likely 
the former), heard 0430 with well- 
known “March Militaire”; says this 
station has Hnglish-Chinese lesson 
daily at around 0600-0645. I heard 
this one regularly early mornings here 
in West Virginia, but it is badly CW- 
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QRM’d usually. Stark, Texas, says 
call sounds BGAR or BUAR. Dilg, 
Calif., says this is definitely BCAF, 
Taiwan, Formosa, believed to be old 
XGAF moved from Nanking; XGAF 
was a Chinese Air Force Station. Signs 
off 1000, says Dilg. Fellers, Hawaii, 
airmails me that he hears this one 
around 0430 to around 0700 with excel- 
lent signals, all oriental. 

Nanking, 9.732, usually is fair here 
in East around 0500 to around 0630 
(depending when Dominican Republic 
puts its 9.735 carrier on the air); no 
English noted in this Nanking period. 

At the time this was compiled I was 
hearing Chungking on 7.100 and 15.172 
with news 0700; probably will be on 
Summer Time (one hour earlier) by 
the time you read this. The 11.913 
channel recently has been running 
0845-1140 or 1150, news 0900, 1100. 
This one has bad CWQRM in East, but 
some days is readable in 0900 news pe- 
riod. Direct from the station, I have 
this message—“We have changed our 
call signs to BEF6, BEF7, and BEF8 
instead of XGOY and XGOX; in order 
to avoid confusion we always announce 
either ‘The Voice of China in Chung- 
king’ or ‘This is China Calling from 
Chungking’ for our listeners’ identifi- 
cation.” I have heard both these given 
recently. Schedules just received (may 
now be one hour earlier if China is on 
Summer Time) are listed 15.17, 7.153, 
to Australia, New Zealand, East Asia, 
0455-0635; 15.17, 7.153, 0635-0835, to 
East Asia, South Seas; 11.913, 7.153, 
0845-1100 to North America, Europe; 
11.913, 7.153, 1100-1150 to Europe, 
America, China, South Seas; news 
0700, 0900, 1100; at the time this was 
compiled was being heard on this 
schedule in America but the listed 
7.153 still remains actually on 7.100. 

Cuba—COCH, 9.445, Havana, heard 
2030-2130. (Peddle, Newfoundland) 

Czechoslovakia — Prague, 9.55, still 
has news for North America 1900, in 
clear to 1910 when Paris carrier usu- 
ally comes on and blankets. Prague. 
(Boice, Conn.) 

Denmark—OZH, 15.165, Copenhagen, 
is used Saturdays, Tuesdays, Thurs- 
days 0500-0600 for Far East; news just 
before closedown. (Pearce, England) 

Dominican Republic — HI1N, 6.050, 
Ciudad Trujillo, heard 1745-1900. 
(Peddle, Newfoundland) 

Hcuador—HCJB, Quito, is now issu- 
ing schedules quarterly, free on re- 
quest to HCJB, Casilla 691, Quito, 
Ecuador. English periods are sched- 
uled now Tuesday through Sunday— 
0630-0730 on 12.455, 9.958; 1700-1800, 
2100-2300 on 15.115, 12.455, 9.958; 2300- 
0030 on 15.115, 12.455, 9.958, 5.995; and 
to Europe at 1500-1600 on 17.890, 15.- 
115. Incidentally, chief engineer Clay- 
ton Howard informs me: “We are get- 
ting a lot of good reports from Europe 
on our 16-meter transmissions, so are 
very much encouraged with this new 
frequency.” 

Finland—Here may be the answer to 
the question of some DX-ers as to 
whether Helsinki has left 9.500; I be- 
lieve the newer QSL card lists 31-m. 
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ESPEY 511 AM-FM RADIO 


@ Here is a fine radio, 
discriminating music lovers. 


@ Easy to install in any console cabinet old or new, the Espey 
511 AM-FM radio chassis embodies the latest engineering 
refinements for lasting high quality and enjoyment at a 


price that defies competition. 


@ Features, 12 tubes plus rectifier and tuning indicator; 
drift compensated circuit for high frequency stability; 
tuned RF on AM and FM, high fidelity push-pull audio; 
13 watts power output; wide range 12” PM speaker;. 
smooth flywheel tuning; phono input provision; 


separate AM and FM antennas, 
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Write Dept. KD for your free catalog. 


Makers of fine radios since 1928. 


MANUFACTURING COMPANY, 


528 EAST 72nd STREET, 
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Picks up telephone conversation on both ends of the 
line for transmission to any type recorder or for group 
loud speaker listening. No electrical connection with 
telephone. Model ‘‘R’’ 1” round x 34” thick. . Price 
$15.00. Model ‘‘F’”’ 112” x 412” x 14” thick, . Price 
$20.00. 


MILES REPRODUCER CO., INC. 
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deferred Pie aly. ppiaite experimental kits, 
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Sensational New 
universal clamp 


BACK STRIP 


CHIMNEY 


Licks EVERY 
antenna mounting 


problem! $8.25 = 


LESS REGULAR 
DEALER DISCOUNTS 


UNIMAC is an installer’s dream come 

true! This one unit completes your kit. 

UNIMAC mounts anywhere, in any 

position, handles all 1 to 144” masts, 

and swings them free and clear to 

pene upright position. NO GUY 
IRES REQUIRED. 


Clears overhanging eaves 
on gables... masts need 
not be bent...mount 
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without extension blocks. 
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Base mounts easily on 
pitched surfaces ... full 
adjustment for erecting 
mast and orienting an- 
tenna. NO GUY WIRES. 


Mounts on horizontal or 
vertical window sash... 
Swings antenna clear of 
obstructions. NO GUY 
WIRES. 


UNIMAC is constructed of heavy steel 
throughout, with all joints welded, 
eliminating part failures, Sturdy, clean- 
cut appearance pleases customers, 
increases business. ONE-MAN CREWS 
NOW PRACTICAL. . 


There’s no call back when you use Unimac 


MARVIN RADIO-TELEVISION 
Buckeye at East 89th St., Cleveland 4, Ohio 


O Enclosed find $5.10 ($4.95 plus 
postage) for one sample. 
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channel as 9.555. Pearce, England, re- 
ports he picked up Helsinki recently 
0255 on approximately 9.560, says ap- 
parently has moved there from 9.500; 
heard another day 0345 and after 0400 
was in parallel on 17.800. 

France—Paris hoted on 9.675 at 1415 
with French news. (Norris, Lebanon) 

At the time this was compiled, Paris 
had (temporarily?) suspended the sec- 
ond dsily transmission to North Amer- 
ica (beginning at 2100). (Worris, 
NeeyY.) 

French Equatorial Africa — Alfred, 
Ontario, reports Brazzaville on 15.160 
(on Sundays at least) to sign-off 1055, 
program of French music. 

The 6.024 channel heard with inter- 
val 1830 and at 1833 announced and 
continued in French, signal only fair. 
(Ferguson, N. C.) 

French Indo-China—Radio Saigon in 
QSL card via airmail lists English ses- 
sions on 11.780 daily 1830-1845, 1930- 
2000, 0415-0530, 0830-0930" (Pearce, 
England.) <A station believed to be 
Radio Saigon is again being heard on 
about 7.215, mornings; and a station 
believed to be in French Indo-China is 
heard mornings on about 6.087, relay- 
ing Paris. (Dilg, Calif.) 

French Morocco — Radio Maroc, 
6.005, heard 0130-0215 fade-out; seems 
to have French news 0145-0200, Arabic 
to fade-out. (Alfred, Ontario.) Loca- 
tion is Rabat. ; 

Germany — RIAS, 6.080, Berlin, 
strong signal in England to 1100; also 
heard 1800 after “Voice of America” 
program, and with RIAS programs to 
1900. Radio Stuttgart, 6.030, heard 
mornings and afternoons, blanketed in 
QRM after around 1230; news in Ger- 
man 0645, 1145. (Pearce, England) 

Hamburg, 7.29, heard weekdays sign- 
ing on 2300 with good signal; news in 
German 2345; fades out around 0200; 
same station logged 1720-1830 with 
good level, signed off 1900. (Leven, 
Brazil) 

Greece—Mitchell, Perth, lists Athens 
on 9.607 at 0030-0235 and 0500-0800 
daily; 15.345 heard 1000 with news in 
Greek at dictation speed; at 1040 news 
in Hnglish, followed by news in 
French; heard on 7.300 at 1100 with 
news in Turkish, followed by news in 
Russian, then in several Balkan 
tongues; music and commentaries fol- 
lowed to 1615 when news in Greek was 
repeated; at 1630 had preview of next 
day’s program and left air 1635 with 
Greek National Anthem; said at sign- 
off 15.345 and 7.300 were parallel. (Ra- 
dio Australia.) The 15.345 channel is 
still heard, with improved level, daily 
to U. S. at 1730-1830, news (by woman) 
at start. Schedules received by Han- 
kins, Pa., are—Daily to Northwestern 
Europe and U.S. A. on 15.345, 7% kw., 
1015-1045 news in Greek; 1045-1100 
news in Hnglish; 1100-1115 news in 
French; 1730-1830 special program for 
U.S. A. (news in English and in Greek 
with a musical program in between). 
Daily on 9.607, 744 kw., 0030-0235; re- 
lay of Greek m.w. program; 0500-0800, 
also relay of Greek m.w. program. 
Daily on 7.300, 744 kw., 1200-1330 news 


in Turkish, Russian, Rumanian, Ser- 
bian, Bulgarian, and Albanian (15 min. 
for each language). Interval signal is 
the first few bars of the Greek song, 
“Kato Ston Valto.” 

Radio Broadcasting Station of the 
National Greek Army, Larissa, 6.745, 
has news in English at 1430 then music 
to 1500; said English broadcast would 
be at same time on Tuesdays, Fridays, 
and Sundays; on Mondays and Thurs- 
days at 1430-1500 has French; full 
schedule 0015-0200, 0500-0700, 1100- 
1500; power 500 watts; asks for reports 
to.Radio Broadcasting Station of the 
Greek Army Corps, Larissa, Greece. 
(Pearce, England.) Bouras, Michigan, 
just returned from a stay in Greece, 
informs me that the head of Radio 
Athens told him Larissa is operating 
with less than 1 kw. power and is 
called The Armed Forces Radio Sta- 
tion, Troop 453, Class B, Army of 
Greece. : 

Honduras—HRN, 5.884, Tegucigalpa, 
heard 2145-2330. (Peddle, Newfound- 
land) 

Hong Kong—ZBW-3, 9.525, heard on 
occasion in French to 0600 when BBC 
news was relayed; this apparently is 
not daily for more recently was heard 
at that time with recorded music com- 
pered in English. (Gillett, Australia) 

India—Current (new) schedules of 
All India Radio, by channels, are— 
4.840, VUC2 0815-1230; 4.880, VUB2 
0900-1230; 4.920, VUM2 0700-1200; 
4.960, VUD2 0815-1230; 6.010, VUD8 
0945-1315, 2215-2230; 7.210, VUC3 0200- 
0430, VUC2 0630-0800, VUC3 0815-1230, 
VUC2 2000-2200; 7.240, VUB3 0215- 
0400, VUB2 0630-0845, VUB3 0900-1230, 
VUB2 2100-2300; 7.260, VUM3 0200- 
0430, 0530-0630, 0700-1200, VUM2 2030- 
2230; 7.275, VUD10 0745-0815, VUD11 
0915-1100; 7.290, VUD2 0630-0800, 2100- 
2300; 9.530, VUC2 0200-0430, VUC3 
0630-0800, 2000-2200; 9.550, VUB2, 0215- 
0400, VUB3 0630-0845, 2100-2300; 9.590, 
VUM2 0200-0430, 0530-0630, VUD5 0815- 
1100, VUD3 1130-1230, VUM3 2030-2230; 
9.620, VUD7 1400-1500; 9.660; VUD11 
2215-2300; 9.670, VUD9 0340-0350, 0700- 
1315; 9.680, VUD2 0200-0400, VUD9 
2215-2230; 11.760, VUD11 1400-1500; 
11.790, VUD11 1130-1230, VUD5 1400- 
1500, 1845-1900, 2215-2300; 11.830, 
VUD8 2030-2115, 0215-0350, 0700-0915; 
11.850, VUD4 0220-0400, 0730-1230, 
2030-2230; 11.870, VUD11 2030-2200; 
15.160, VUD7 1000-1045, 2030-2200; 15.- 
170, VUD10 1110-1315, 1400-1500, 1845- 
1900; 15.190, VUD5 0030-0800, 2030- 
2200; 15.290, VUD10 0030-0730, VUD3 
0830-1100, 2030-2230; 15.350, VUD9 
0220-0250, 2030-2115; 17.760, VUD3 
0220-0400, 0730-0750; 17.800, VUD7 
1110-1315; 17.830, VUD7 0030-0900, 
VUD10 1000-1045, 2030-2200; 21.510, 
VUD11 0030-0800. (Legge, N. Y.) 

English periods are now scheduled 
2030, 17.83, 15.16, 11.87; 2130 (news), 
17.83)15.29;- 15.19; 15.16) Sie ee 
0030, 21.51, ~ 17.83; 15.29, 15 AS Orso: 
21.51, 17.83, 15.29, 15.19; 0300 (news), 
17.76; 15.29;- 11.85; AD83320630%e2 hoe 
15.19; 0730 (news), 17.76, 11.85, 11.83, 
9.67; 1000, 17.83, 15.16; 1030 (news), 
17.83,.15.29, 15.16, 11.85, 9.67, 9.59, 7.275, 
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6.010; 1215, 15.19, 11.79; 1400 (experi- 
mental), 15.17, 11.79, 11.76, 9.62. . 

Indonesia—Dilg, Calif., reports a Re- 
publican Indonesian outlet on about 
7.620, schedule unknown and running 
until after 0930; later he heard this 
one signing off 0945 with “Good Night 
Melody.” 

Radio Solo, 3.300, Central Java, is on 
daily 0400-0900; Forces Broadcasting 
Station of the Dutch Strijdkrackten 
Radio Service, 5.020, Djogjakarta, is 
heard 0900, also on 5.620. (Cushen, 
N. Z., via URDXC) 

Iran — Teheran, 15.100, normally 
runs to only 1410 but some days has 
been heard as late as 1430; news 1340. 
(Fargo, Ga.) EQC has moved from 
9.680 to 9.660. 

Iraq—HNA, 7.092, Baghdad, fair to 
1400 with Arabic music; news in Arabic 
1400 to 1410, then signs off with march. 
(N. Z. DX Times) 

Israel — According to Bluman, for- 
merly of Eritrea but now in Tel Aviv, 
Kol-Yisrael, Tel Aviv, 651 kes. and 
6.820, and Haifi, 8.170, are scheduled 
Mondays to Fridays inclusive 2345- 
0100; Saturdays 0030-0130; Sundays 
2345-0130; daily 0430-0715; Sundays to 
Fridays inclusive 1000-1530; Saturdays 
1000-1600; English daily 0700, 1000. 
(Radio Australia.) (Time of last Eng- 
lish newscast may be in error, as for- 
merly was at 1500; may have been con- 
verted incorrectly by Radio Australia. 

Italy—“Rome Calling” heard on 9.63, 
6.085 with news 1615 during European 
session of 1545-1630. Schedules re- 
ceived from Rome list to Europe on 
9.630, 6.085, 1545-1630, news 1615; for 
North America, 11.810, 9.630, English 
2015-2055, news 2015; for Pacific, 15.- 
120, 11.810, English 0520 during trans- 
mission of 0500-0530; for South Africa, 
1340-1410, 11.810, 9.630, with Hnglish 
1340-1355. (Pearce, England) 

Japan—AFRS, 6.015, Tokyo, is usu- 
ally a fair signal early mornings in 
East; best around 0600-0700. Occa- 
sionally, the station on 15.225 can be 
heard around 1820; at 1830 announces 
= IN: Ea IS. © 

The 7.285 outlet has been good 0400 
with English lesson. (Alcock, Ky.) 

Kashmir—Radio Srinagar is broad- 
casting on approximately 4.866 in the 
61-meter band. (Radio Australia) 

Korea—HLKA, 7.935, Seoul, heard 
in England 1600. (Staples) 

Lebanon—Printed schedules received 
airmail from Ned Norris, Beirut, list 
Radio-Liban on 8.036 at 0045-0100 
(Sundays 0145-0200), 0630-0730, 1400- 
1515; news in French 0045 (Sundays 
0145), 0630, 1400. I believe English is 
used between 1000 and 1100. 

Libya—"This Is Your Forces Broad- 
casting Service,” 4.790, Benghazi, heard 
from around 1430, often reaches R-7 
between 1500-1600 when signs off with 
Ted Lewis’ recording of “Good Night 
Melody”; at 1545-1600 has a sort of 
epilogue program—classical music and 
singing of hymns; speech intelligibility 
poor due to strong CWQRM. (Pearce, 
England) 

Luxembourg — Radio Luxembourg, 
15.350, signs on 0700; news in French 
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0700; the 6.090 channel heard on Sun- 
days 1130-1300 with English program, 
then French; announced another Eng- 
lish session for 1700. (Pearce, Eng- 
land) 

Madagascar—Radio Tananarive, 12.- 
127, heard 0745-0810, fair level. (Al- 
fred, Ontario.) Fellers, Hawaii, re- 
ports the 9.695 outlet heard at 2230, 
signing on with “La Marseillaise”; 
then has musical program; news in 
French 2300; music 2320-0000 at which 
time station fades out; easily recog- 
nized by call “Ici Radio Tananarive.” 

Malaya—Dilg, Calif., says he hears 
Radio Malaya, Singapore, on 4.780 now 
mornings; no longer hears the (listed) 
4.825 channel, probably has changed 


HIGH-PRECISION _. 
VACUUM TUBE 
VOLTMETER 


Model 221-K 


$9395 


Tops in workbench : 

versatility. 15 dif- agiM 

ferent ranges! AC : 

and DC ranges: ‘fam 

0 /5 /10 /100 /500 | 

/1000 volts. Elec- 

tronic ohmmeter ¢ 

ranges from .2 (Sa 

ohms to 1000 meg- 

ohms in 5 steps. New features include 

Zero Center for discriminator 

alignment. DC input impedance is 26 

megohms. Exceptionally accurate, big 

4Y4" meter cannot burn out. Double 

triode balanced bridge circuit assures 

stable, guaranteed performance. Sturdy 

portable steel case with etched, rub- 

proof panel. 110-130 V. AC 50-60 cycle. 

Size 9 7/16” x 6” x 5”. 
FACTORY-WIRED VT VM 

Model 221. Same, but completely wired, 


calibrated, and tested 
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Pure 400 cycle audio sine wave is avail- 
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frequencies; program is native. Says 
is good level on 7.200 mornings. Fel- 
lers, Hawaii, reports the 7.200 channel 
at 0630-0830 and later. 

Rosenauer, Calif., received a QSL 
card from the Director of Engineering, 
Dept. of Broadcasting, Radio Malaya, 
Singapore, confirming his report; listed 
s.w. outlets at Singapore as 4.825, 
6.135, 7.200; Kuala Lumpur as on 6.025. 

British Far Eastern Service, Singa- 
pore, sent Kary, Pa., these schedules— 
0415-1130, 6.77, 11.88; 0600-1130, 9.69; 
0415-0530, 1030-1130, 15.30. 

Mauritius—Laubscher, South Africa, 
says: “Nothing here on _ reported 
Mauritius, although it should be on 
the air by now.” World Radio Hand- 
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book lists Mauritius on 7.143 with 50 
watts. Does anyone hear this one? 

Monaco—Radio Monte Carlo heard 
0100-0300, 1300-1715 on 6.035; 0600- 
0800 on 9.490; m.w. channel now ap- 
pears 950 kes. (Radio Australia.) 
Heard on 9.495 in French from 0600. 
(Pearce, England.) Is listed by station 
as on 6.035 and 9.490. Hakannson, 
Sweden, notified Peddle, Newfound- 
land, that is scheduled 0100-0300 on 
6.035, 9.490; 0600-0800 on 9.490 and 
11.810; 1230-1715 on 6.035, 9.490. The 
25-m. outlet (around 11.810) was re- 
cently heard by Milne in N. Z. at 0300. 
I heard the 6.035 outlet recently, fair 
level, signing off in French 1715. Ac- 
cording to GDX-aren, Sweden, that 
announces in French, Spanish, and 
English; all I’ve ever heard has been 
in French. 

Mozambique—Lourenco Marques 
seems to have settled on approxi- 
mately 9.750 (seems high as 9.760 at 
times here in West Virginia—KRB), 
for English periods at 0000-0100 and 
mornings to 1100 sign-off, excellent 
signal on West Coast in latter period; 
the 9.65 channel is heard 0000-0100 in 
Portuguese, musical program 0000- 
0015, news in Portuguese 0015-0030, 
and musical program 0030-0100. (Rose- 
nauer, Calif.) 

Beira’s CR71B, “Aero Clube da 
Beira,” is back on the air again after 
some absence; good signal on approxi- 
mately 7.200 (listed 7.155V); signs off 
1500; supposed to have increased 
power (power listed 300 watts). 
(Laubscher, South Africa) 

New Caledonia—Radio Noumea, 
6.000, heard in Hawaii at 0300 and 
later. (Fellers) 

New Zealdnd—ZL3, 11.78, ZL4, 15.28, 
now scheduled 1300-0130, 0200-0400, 
0430-0620; the 0200-0400 period is 
beamed for ‘Australia and the Is- 
lands,” while other periods are used 
for relay of Wellington (domestic) 
outlets. (Legge, N. Y.) 

Nicaragua—YNEW, 6.963, Managua, 
heard 2100-2145. (Peddle, Newfound- 
land.) A letter from YNXW, Radio 
America, Managua, says it is.now on 
8.192 from 6.275.5 and using only 100 
watts output; uses two 80 output tubes 
and four 6L6’s for modulation; an- 
tenna is a “Y” type. (McPheeters, 
YNOW, 6.850, Managua, heard leaving 
air 2255.) (Hankins, Pa.) 

Norway—Radio Norway heard on a 
Sunday over 17.825 at 0800-0830 (prob- 
ably daily schedule); announced as op- 
erating in 13-, 16-, 19-, and 25-m. bands 
(presumably 21.730, 17.825, 15.170, 
11.850); English announcements 0800, 
0815, and 0830 closedown; program 
is for Norwegians abroad. On a 
Wednesday heard on 11.85 at 1430 
when announced frequencies in use as 
in 13-, 16-, 19-, and 25-m. bands. 
(Pearce, England.) The 15.17 channel 
is excellent in W. Va., afternoons. 

At the time this was compiled, the 
daily period for Norwegians abroad 
(some English) at 2000-2100 was being 
carried over 15.17, 11.735, 9.610. 

Pakistan—Radio Pakistan, 15.27, 
Dacca, continues to be good level here 


in East in 0730 news period; news 
scheduled 2130, 0730, 1030. Fellers, 
Hawaii, still hears the 2130 news at 
good level. Radio Pakistan at Kara- 
chi has ceased using 6.075 and broad- 
casts now only on m.w. 825 kes. and 
1,460 kes. (Lampat, India) 

Panama—HORT, 6.060, Panama 
City, heard 2130-2230. (Peddle, New- 
foundland.) HOLA, 9.505, Colon, good 
volume 1830-2000; program and an- 
nouncements in both Spanish and Eng- 
lish; QRA is Apartado 44, Colon, Pan- 
ama. (Bachman, Pa.) 

‘Paraguay—ZPAl1, Radio del Estado, 
Asuncion, transmits on 6.275 with 3 
kw., daily in Spanish 1000-1200, 1800- 
2200. ZPA5, Radio Encarnacion, now 
has somewhat irregular schedule, 
seems to be 0930-1200, 1500-1705 (early 
sign-off announced due to electricity 
shortage) ; frequency is 11.945. (Leven, 
Brazil) 

Philippines—DUH-5, 11.840, Manila, 


was heard by me recently for the first — 


time in several months, at 0755 with 
news; time signal 0800 and man iden- 
tified the outlet as “The People’s Sta- 
tion, DZFM,” which is the new m.w. 
call, I believe. 

DZH-5, 9.690, Manila, heard 1630 in 
Australia, poor level. (Gillett) DZH-4, 
6.000, Manila, heard 0335-0445 when is 
blocked out by QRM. (Alfred, On- 
tario.) Some mornings, Manila, 9.64, 
is fairly good level 0700-0730 when 
identifies as "DZRH, Voice of the Phil- 
ippines.” Ferguson, N. C., reports it 
announces at 0630 and continues with 
program of dance music, fair signal. 

Portugal—Emissora Nacional, ap- 
proximately 15.160,.«Lisbon, heard sign- 
ing off with Portuguese National An- 
them 1430; also heard often from 1600; 
one day heard at 1515. (Pearce, Eng- 
land.) Heard by Starry, Pa., signing 
off 1800 with Portuguese National An- 
them; also by Ferguson, N. C., an- 
nouncing “Emissora Nacional” at 1100. 

Radio Clube Portuguesa, CS2WI, 
12.875, Parede, logged 1700 with Eng- 
lish vocal recordings; signed off 1740 
with guitar music (vocal by man in 
Portuguese); man and woman an- 
nouncers, plenty of chimes, no English 
noted; one day was still on after 1800. 
(Pearce, England.) Heard in New- 
foundland 1900-2000. (Peddle) 

Lisbon, 11.027, heard 0100 to 0245 
fade-out; seems to be off Sundays. 
(Bellington, N. Y.) 

Portuguese Guinea—CQM-7, 6.993, 
Bissau, heard in Newfoundland 1630- 
1800. (Peddle) 

Portuguese India—Radio Goa is 
again operating on 7.230 at 0900-1030; 
9.610 was used for only a short time. 
(Radio Australia) ; 

Rumania—Under exceptional condi- 
tions, (through heavy CWQRM, Radio 
Bucharest, 9.252, can be heard 1600 
with news; signs off 1630 with choral 
music. 

The 6.210 outlet has English 1500- 
1530. (Short-Wave Review, London.) 


(This also may be at 1600 now.—KRB). 


Siam—Bangkok announces as ‘49.7 
and 30.62 meters’; has news 0615; 
some days at least takes program in 
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Indonesian-Malay after 0630; frequen- 
cies at the time this was compiled 
were 6.010, 9.798. (N. Z. DX Times.) 
Both these channels are heard on oc- 
casion in the U. S.; I note on 6.010 that 
some days the 0615 news is by a 
woman, other days by a man; the 9.798 
channel has severe CWQRM. The 
transmission for overseas listeners be- 
gins 0500, runs to at least 0630 and 
some days seems to continue to almost 
0700. The native program is heard by 
Balbi on West Coast around 0700-1007; 
uses 9.798 for this—and either 6.010 or 
6.240. 

The 9.798 outlet heard in Ontario at 
0530-0630, good signal; CWQRM very 
heavy after 0600; news in native by 
woman 0545-0700; uses trumpet on 
half-hour. (Alfred.) Around 0630 
when identifies I note (on 6.010 which 
is best outlet here in West Virginia) 
the station uses NBC-like chimes. Best 
day for East is Sunday when there is 
less QRM on this band early mornings. 
Balbi, Calif., says Bangkok’s interval 
signal is 6 chimes. 

South Africa—Weisberg, N. Y., has 
just received new schedules from 
SABC; in part, they are Johannes- 
burg, 4.800, weekdays 2345-0130, 1120- 
1605; Sundays 2455-0130, 1100-1605; 
9.870 weekdays 0315-0710, 0900-1110, 
Sundays 0315-1050; 4.373 carries all 
sessions. Cape Town, 5.880 or 9.610 at 
1320-1500. These are for English peri- 
ods and are not complete schedules. 

Spain—Verie from Radio Mediter- 
raneo Valencia gives schedule on 7.037 
as 0700-1000, 1400-1800; station opens 
with march “Hacia Valencia,” closes 
with “Marcha de la Ciudad.” (Gillett, 
Australia) 

Sumatra—According to verie, Radio 
Palembang is on the air daily 0430- 
1000 on 4.855 with programs in Dutch 
and Indonesian; QRA is Radio Palem- 
bang, Kantoorin Studio, Talang Djawa 
7, Palembang, Sumatra. (Gillett, Aus- 
tralia) 

Surinam—PZH5, 5.758, Paramaribo, 
heard 1745-2030. (Peddle, New found- 
land) 

Switzerland—Berne is no longer us- 
ing 11.815, 15.320, 21.520. New sched- 
ules are HER3, 6.165, to Europe 0020- 
0140, 0500-0830, 1030-1700 (Sunday 
0245-1700.) HER4, 9.535, to Europe 
0020-0140, 0500-0830, 1030-1700 (Sun- 
day 0245-1700); to South America, 
1830-2000; to North America, 2030- 
2300. HEU3, 9.665, to Great Britain 
and Ireland 1345-1530. HEI5, 11.715, 
to Australia and New Zealand 0215- 
0445. HERS, 11.865, to Australia and 
New Zealand 0215-0445; to India 0945- 
1130; to Near East 1145-1330; to Great 
Britain and Ireland 1345-1530; to Spain 
and Portugal 1545-1715; to North 
America 1730-1815; to South America 
1830-2000; to North America 2030- 
2300. HED7, 15.120, to Far East 0745- 
0830; to Near East 1145-1330; to Spain 
and Portugal 1545-1715. HER6, 15.305, 
to Africa 0020-0140; to Far East 0215- 
0445, 0745-0930; to Africa 1030-1700; to 
North America 1730-1815; to South 
America 1830-2000; to North America 
2030-2300. HER7, 17.784, to Africa 
0500-0730; to Far East 0745-0930; to 
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SPECIAL 
FT-237 MOUNTING 


For BC-604 and 603’s and for BC-684 
and 683’s—NEW $9.95 


ANTENNAS FOR ALL USES 


TELESCOPING ANTENNA WITH 


Base Insulator: Four section, steel, ex- 
tends 6’2” to 23’6”. Diameter taper from 
144” to %”. Each section fitted with ad- 
justable locking elamp. Can be adjusted 
to length required for freq. Brown glazed 
base insulator and stand off. $ : 2 95 
(Illustrated at left.) Price... 5 

WHIP STEEL—24 ft. two piece. Bottom 
section 4 ft. long, Taper %” to wh 
Bottom Sec. threaded 1%”. Price. $2.50 
TELESCOPING STEEL ANTENNA —3 
Sections, 94” long. Telescoped 40”. Size: 
%” to 4%”. Price $1.50 
ANTENNA ROTATOR—I deal reversible 
motor for rotating all types of antennas 
at the top. Weighs only 4% lbs. Size: 
74%” L. less shaft. Gear box and Mtg.: 
454” x 31%”. Motor size: 5” L, x 2%” D. 
Shaft size: %” x 1%” threaded. Operates 
from 24 V. DC, 2 amps. 4.5 RPM or 36 

ide Torque: 70 Ibs. per inch. 


RANSFORMER for above item. 298 


SELSYN TRANSMITTER 
AND INDICATOR SYSTEM 


Ideal as radio beam position indicator for 

Ham, Television, or Commercial use. Com- 

plete with five inch I-82 Indicator, Auto- 

syn Trans., 12 Volt 60 cycle Transformer, 

and wiring instructions. 
Price—New 

SELSYN 231Gi—Can be used as position 

indicator for antennas; 110 } 0 cycle, 

with instructions. Nor- : ee : 

’ yMally operates from 

7757.5 Volts 400 cycle. 

i Price per Pair. $3.00 


SELSYN #C- 78248—115 Volt AC 
60 cycle. Size V 3%”x5%%”. Can 
be used to turn small antennas or 
for position indicator systems, Price per Pair, $5. 95 


DYNAMOTORS 
OUTPUT STOCK NO, PRICE 
220 V 100 MA D 402° $3.95 
440 V_ 200 MA and 


Wh < 


<<<ben 


omm. Receivers 
230 Vv 100 MA DM < 
450 V.60 MA/with Blower D ¥450 
MISCELLANEOUS 
BC-1206 C Rec. 200-400 KC. DET, 6 tube set..$6. 
TU- 17 or 25 for BC-223—Price: NEW 


Coaxial Cable—72 OHM Rubber covered—8 Ft. 
oon conductor, Rubber covered, shielded— 


o ooon 


FS RERESERNERAARAEAS 9 © nono 


Plugs for BC-375—PL-64 or PL-59...ceseees. 
Autosyn RPM Indicator 3500’s........e.. eece 
Autosyn Fuel Pressure Indicator 7 
Autosyn Compass Indicator I-82...... cecccece 
AC-Meter 150 Volt 400 Cycle 2”.. 

Cable for BC-223 w/PL-150 each end.. 

Cable for BC-375 w/PL-61 each end 

Cable for TCS EQ/65F7, 65F10, or 65F13.. 
Plug for I-82 Indicator PL-118) 

Plugs for LP-21 Loop, PL-112 or PL-108.... 
FL-8 Filter 1200 CPS 

BC-1023 Marker Beacon Rec. with: tubes 
BC-301 Boeticrss Beacon Rec. Less tube 
BB-54 2 Volt Dry Cell Battery 

BC-778 Gibson Girl Receiver—Only 

CD-365 Cord for LP-21 Loop 
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NEW TRANSFORMERS 
And CHOKES 


ALL FOLLOWING TRANSFORMERS 
115 V.A.C. 60 CYCLE INPUT 

OUTPUT: 750-0-750 V.A.C. (600 V.D.C. after choke 
input filter at 250 MA.). Includes 6.3 V.A.C. winding 
at 5 amps and 5.0 V.A.C. .winding at 4 amps. 
NH-106 $7.95 
OUTPUT: 600-0-600 V.A.C. at 250 MA. 12 V.A.C. at 
8 amps; 12 V.A.C. at 3 amps and 5 V.A.C. at 3 amps. 
Designed for Army surplus transmitters, 

NH-108 

OUTPUT: 250-0-250 V.A.C. at 60 MA. 24 V.A.C. at 
.6 amps; 6.3 V.A.C. at .6 amps, Designed for Army 
surplus Receivers. NH-109 $3.00 
OUTPUT: 6.3 V.A.C. at 6 amps. NH-110....$2.25 
OUTPUT: 24 V.A.C, at 2 amps. NH-111....$2.25 


° CHOKES: 


NH-115—8 Henries at 500 MA, filter choke, 5,000 
volt insulation $8.67 
NH-116—5-20 Henries 500 MA. swinging choke, 5,000 
volt insulation $8.37 
NH-117—8 Henries at 700 MA, filter choke, 7,500 
yolt insulation $12.90 


NH-118—5-20 Henries at 700 MA, 
7,500 volt insulation 


ALL ABOVE ITEMS BRAND NEW—NOT SURPLUS! 


WRITE FOR COMPLETE LIST OF 
HIGH VOLTAGE TRANSFORMERS AND CHOKES 


INVERTER MG-149F 


Input 24 Volt DC; Output 26 
Volt DC, 250 VA 400 cycle, 
or 115 V. 400 cycle 500 VA. 
Appear to be unused; are re- 
finished and tested. 

4.95 


TRANSFORMERS— 
110 Volt 60 Cycle Primaries: 


COMMAND RECEIVER & TRANSMITTER 
SETS AND ACCESSORIES 


BC-454. 3 to 6 MC. USED 

BC-455,' 6) toy9.1 MCG. . USED So... sieseamens 
DYN-6V. Can be used for Comm. Rec. # 0515 
re eres NH-109 for Comm, Rec, 
TRIPLE REC. RACK—black 

TUNING CRANK or Knob 

CONTROL BOX BC-450 

CONTROL BOX BC-451 

Connector Pins—Male or Female—Per Doz.... 
POSED: 5.38 to 7 MC. NEW: $8.95. 


COMMOS odin 


BC- aoe MODULATOR—Like New 

DUAL TRANSMITTER RACK—New 
TRANSFORMER NH-108 for Comm, Trans... 
BC-442 Antenna Relay Box w/cond. New 


AC POWER SUPPLY AND SPEAKER 


Completely wired power supply and speaker with vol- 
ume contro] C.W. and on & off switch, housed in 
metal cabinet, For command receivers with connec- 
tions to plug into receiver and 110 Volt 60 cycle line, 
Voltage output: 250 V. 60 MA., 6.3 V. and 24 V. 
Price: Completely wired Sia. 

Kit of Parts eeee 9.95 


MOTORS 


6 or = ay ott AC-DC Heavy Duty reversible motor with 
ra "x 19” shaft. Price: NEW $2.95 

Voit Ag. DC Motor—ideal for auto fans, poses etc, 
Shaft %” x %”. Used—Tested $1.50 
110 Volt 60 aoe 1750 RPM Motor for fans or blower. 
wpe Size: 3’x 3”. Shaft Size: %,” x 1”. 


Connon © MNoAND OOO 


aooon 


NOW AVAILABLE AT ATTRACTIVE PRICES @ 
MARK II No. 19 RADIO SETS AND ACCESSORIES! 


ADDRESS DEPT. RN @ ALL PRICES ARE F.O.B. -, LIMA, OHIO © 25% DEPOSIT ON C.O.D. ORDERS 


FAIR RADIO SALES 
IMPROVED Pe te CI T LI CeSALARM Want cass. 


NEW 


132 SOUTH MAIN ST. 
LIMA, OHIO 


FOR 


AND OTHERS 


Tunes 152-162 Megacycles 


F. M. Superheterodyne, 115 Volts, A.C.-D.C. 
Tubes—12AT7, (2) 6BJ6, 19T8, 35B5, 35W4. 


, 2 stages high gain 10.7 Megacy 
tio detector. 
leep. hie and instructigns. 


weight 7 


cle 1.F.’s 
Plastic cabinet 10Y, x63 x6 
ipping 


etree 0 Microvolts or better. Selectiv- 
_ ity 250 K.C.'s or better. 
» Reception expectancy with attached antenna 
from 50 Watt transmitter 3 miles, much 


farther from transmitter of more power or 
outside antenna. 

’ Ready to plug in and use; 28 Watts power 
consumption. 


; SEE YOUR DEALER FIRST OR WRITE 


5 


DELUXE CA-2 COAXIAL 


ANTENNA 


FOR BEST RECEPTION—LIST 


Indianapolis 
$10.00 with 
order, 
rest C.0.D. 


RADIO APPARATUS CORP. 


303 FOUNTAIN SQ. THEATER BLDG. 
INDIANAPOLIS 3, INDIANA 
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20 to 28 MC FM RECEIV- 
ER BC-603 for 11 meters; 
can be tuned to 10 meters with 
slight modification; super- 
het, BFO, squelch; ‘10 push- 
buttons and manual tuning. 

akes 10 meter converter or 
IF strip for 88-108 MC wide- | 
band FM; with all tubes, 
speaker, case, diagram. FRE 
CONVERSION INSTRUC- 
TIONS. 


USED, ‘Excellnnt 
Used, Good j 
DYNAMOTOR DM-34, 12 V input, when pur: 
chased with receiver $3.00 


20 to 28 MC FM 
TRANSMITTER 
BC-604 for 11 & 
15 meters; can be 
operated on 10 
meters by use of 
proper crystal; 10 
channel; with all 
tubes, meter, dia- 
gram, case and 
3 covers; less xtals 
eng and drawer. 
USED, Excellent w/dyn 
USED, Good, w/dyn 
USED, Good, w/o dyn 


BC-684 TRANSMITTER 27 to 38.9 MC; 30 
watt 10 channel (as above); with covers, tubes, 
meter, diagram; less crystals and drawer. 

U-1 with dynamotor $34.95 Without dyn.$32.95 
U-2 with dynamotor 29.95 Without dyn. 27.95 


PLUG, Cannon female fits into any of above FM 
sets. Does away with Mounting FT-237. .$2.45 


FM PORTABLE TRANSCEIVER BC-620, 20 
to 27.9 Me for 11 & 15 meters; can be extended to 
10 meters by adjusting IF’s; similar to BC-659, 
but has no built-in speaker. 

UNUSED, original cartons 

LIKE NEW 


VIBRATOR POWER SUPPLY PE-120 for 
BC-659 & BC-620; operates from 6, 12 or 24 volts, 
depending on vibrator; with 12 or 24 v. vibrator, 
battery cable & plug. UNUSED $12.95 
Used, good $9.95; Used, fair 7.95 


BELL, 24v AC or DC: 3’ dia. 
with self-contained ringer coils 
& hammer; external flange for 
mounting. New, boxed, 
BLACK, 10 for $8.50. 


Each 
ee PLATED, 10 for 
$10. $1.25 


VIBRATOR, Rauland ae o- 
kar JV-0014; ‘‘heart of PE- 
237” for SCR-694; input 6, 
12 or 24v DC; 216" x214"x 

514%”. NEW, boxed $4. 95 


CABINET, 1114"x614"x734"; 3 
slide-rule dial opening 734"x “3% 
134"; plastic, in 3 colors: - 
ALL BROWN, 10 for $8. Each.... 
BROWN, WHITE GRILLE 

ALL WHITE 


TROUBLE 
LIGHT for 
portable or 
permanent in- 
stallation; has 
spring-operated 
pay-out reel & 
6 ft. cord which 
can be main- 
tained at de- 
sired length by 
window-shade 
action; ideal for 
mounting under 
hood of car, on 
workbench or 
in darkroom; 
lamp head has 


a : double-contact 
bayonet socke tor 6, 12 or 24v jamp & filters for 
clear, diffused or red ‘light. A gadget with 100 uses. 

At this price you should have several. Re 
pod seh cos. INSTALLAT 
or 


N-1, new; U-1, used, excel; U-2, used, good 
Postage extra. Please, minimum 
TERM § order $2.00. Net Cash, 25% deposit 
on C.O.D.’s. FREE LIST. 


ELECTRONIC SUPPLIES 


219 East Ist St. Tulsa 3, Okla. 
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India 0945-1130; to North America 
1730-1815. (Legge, N. Y.) 

United Nations Radio, 6.672, Geneva, 
still has news daily except Sunday 
1330. (ISWC) 

Syria—Damascus has replaced 7.500 
with 7.275. (Swedish DX.) The 12.000, 
7.275, 6.000, and m.w. 592 kes. and 752 
kes. are scheduled now daily 0730- 
0800 in English and 0800-0830 in 
French. (Radio Australia.) (This is 
probably not complete schedule.— 
KRB) The station informed Rugt- 
vedt, Norway, it transmits 0000-0100 
Arabic; 0645-0730 Arabic; 0730-0830 
English and French; 1100-1545 Arabic. 
Milne, N. Z. reports the 6.000 outlet 
heard 0630 in Arabic. 

Tangiers—Radio International, now 
on 6.110 from 6.115, heard from 1730 
recently; call given in Spanish by man, 
in French by woman; still going 1915 
with Spanish; during weekdays is 
heard at 1430 in Arabic. (Pearce, Eng- 
land) , 

Turkey—TAP, 9.465, Ankara, heard 
in England with Hnglish 1445. 

Uruguay—CXA-19, 11.835, Monte- 
video, gives special news bulletin in 
Spanish for overseas listeners 1700- 
1730; announcements made in Spanish, 
French, and Hnglish. (Swedish DX) 

U. 8. A—Latest AFRS schedules of 
East Coast transmitters include 1415- 
1745, WNRX, 11.89, to Europe, N. Ger- 
many, Norway, Sweden; 1400-1745, 
WRCA, 15.15, to C. Europe, France, 
Germany, Poland; 1400-1745, WBOS, 


15.21, to Mediterranean, N. Africa, 
Turkey, Palestine, and 1400-1745, 
WGEX, 17.88, to S. Europe, Spain, 
Austria, Italy, Balkans. (Worris, 
NEY) 


U. S. S. R.—Moscow begins a one- 
hour broadcast to India and other 
parts of Asia at 0700 on announced 
15.340, 9.690, 6.180; latter can’t be 
heard in Australia, other two heard 
well. (Gillett.) The 15.340 channel is 
good level here in West Virginia dur- 
ing this 0700-0800 (English) period. 

Norris, Beirut, Lebanon, reports he 
recently logged Moscow -on 15.212 
(measured) with good signal at 1000- 
1030 in a Slavie tongue. 

A Soviet station is being heard on 
approximately 10.50, strong, at 0515- 
0630, Chinese at 0600, parallel with 
11.750. (Balbi, Calif.) 

Radio Moscow presents a short Mail- 
bag Program (no names mentioned) 
on Saturdays around 1908 on 15.23, 
LESS Sa ite (a0 se 20s tar DESL. 
(Boice, Conn.) 

Venezuela—Verie letter in Spanish 
from “La Voz de Carabobo,” Valencia, 
gives new call on 4.780 as YVLA and 
on 1,350 kcs. as YVLB (formerly 
YV4RA and YV4RO, respectively). 
(McPheeters, La.) 

Unidentified—A station has been 
heard on approximately 17.800 (just 
below 17.810 BBC), fading in 1115, 
sounds like AIR, still going 1210 but 
with BBC interfering. (Stark, Texas.) 
This is likely VUD7, 17.800, now 
scheduled 1110-1315. 

Bellington, N. Y., reports a station 
on about 8.82 testing at 2135 tune-in, 


fair signal but was right atop a Cuban > 


station listed COCQ; played popular 
American recordings and other songs 
including some Spanish numbers; an- 
nounced song titles in English; at 2140, 
with no announcement whatsoever, 
station disappeared. He also reports 
a station on about 9.54 testing 2330 
sign-on; tremendous signal but had 
transmitter trouble and bad needle 
scratch from recordings; was in clear; 
signed off 0010; no announcements 
made. I wonder if this could have 
been ZL2, 9.54, Wellington, New Zea- 
land, testing? 

During the spring I have been hear- 
ing a very faint station mornings on 
11.850 (not Delhi!) which I’m wonder- 
ing if possibly might be former XORA, 


Shanghai. (Any data as to Shanghai's 

whereabouts on s.w. and current 

schedule would be welcomed.—KRB) 
K * & 


Last Minute Tips 

Has the high-powered projected sta- 
tion at Fernando Po, off the West 
Coast of Africa, been heard testing 
yet? (I would appreciate any infor- 
mation on this one if it is heard.— 
KRB) The Radio Atlantico reported 
by NNRC some time ago as heard 
testing may have been Radio Atlantis, 
Tangiers, on 14.420. 

A station heard by Dilg, Calif., on 
approximately 7.520, signing off 1000 
with Dutch National Anthem may be 
Bandoeng or some other Indonesian; 
plays a lot of old American popular 
recordings, Dilg says. 

SABC recently notified Laubscher, 
South Africa, that they still do not 
have call signs. 


Pearce, England, observes that spe- 


cial broadcasts for overseas listeners 
at 1400-1500 from AIR, Delhi, are ra- 
diated on (announced) 15.17, 11.85, 
11.76, 9.63; but says, however, that the 
25-m. channels appear to be actually 
11.76 and 11.79 (not 11.85). 

Shortly before this was compiled, I 
received a flash from Anson Boice, 
Connecticut, that he was hearing a 
good signal daily from ZUD, Victoria, 
South Africa, testing on 17.748; said 
carrier comes on around 1300; occa- 
sional spot announcements to 1400, 
then may present SABC program or 
recordings; were calling BBC one day 
at 1425; said signs off daily 1430. A 
later flash on this from Boice says is 
still testing daily except Sunday on 
17.748 at 1400-1430, R-9 signal. 

For several months the Deccan Hy- 
derabad station has been operating 
only on 730 kcs. m.w. (Radio Aus- 
tralia) 

A new station reported by Indian 
correspondents to Radio Australia is 
at Jodhpur in Rajputana; announces 
as operating on 80 meters and is 
scheduled 0800-0930 except Sunday 
when is on the air 0800-1000; there are 
no regular Hnglish language programs 
but talks in that language are given 
on occasions; signs off with well- 
known Bengali National Anthem. 

Gaynor, Calif., says he gets a strong 
station from Tiajuna, Baja California 
(Lower California, in Mexico) around 
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4.9 evenings; generally catches this 
one around 2000; says Spanish is too 
fast to get call letters. 

All India Radio, 11.79, is putting in 
an average R8 signal in Connecticut 
1845-1900. (Boice.) Also reported by 
Fuller, R. I., and Ferguson, N. C. 
Listed officially as in Indonesian, as 
experimental, and as on 15.17, 11.79. 

DX-Radio, Sveriges Radioklubb, 
Sweden, reports Shanghai as on 11.870. 
(Can anyone confirm ?—KRB) 

A NNRC member has received a let- 
ter from Major Leslie Knight, Chief 
Broadcasting Officer, HQ Forces Broad- 
casting Service, MELF, Malta Garri- 
son, which in part reads—“The latest 
news on the Forces Broadcasting Serv- 
ice, MELF, is that we are endeavor- 
ing to install three RCA ET-4750 
transmitters in Malta, but owing to 
lack of technicians the progress is ex- 
tremely slow. However, when the in- 
stallation is complete, we shall en- 
deavor to beam our transmissions so 
as to cover the whole of the Eastern 
Mediterranean. We anticipate to be 
transmitting by the end of March. We 
are now in the process of obtaining the 
necessary frequencies and as soon as 
these are finalized, I will give you full 
details.” It was stated that Mombasa 
in East Africa is operating with a BC- 
610 transmitter, 250 watts, on 7.220; 
other stations in the network include 
m.w. outlets in Tripoli, Benghazi, Kab- 
rit, and Cyprus. Benghazi was listed 
on 6.130 s.w. with 250 watts. Major 
Knight said: “These stations will con- 
tinue to operate when the main trans- 
mitters at Malta are working but will 
relay transmissions of the main serv- 
ice.” 

Tips received at press time from 
Balbi, Calif., include—BEA8, 9.73, 
Nanking, now signs off around 1010 or 
1015, excellent signal; JBD3, 15.225, 
Tokyo, has replaced JBD, 9.505, from 
0300 on. Radio Ceylon, 15.12 and 17.73 
now sign off 1200 instead of former 
1130. Paris, 21.74, heard irregularly 
around 1030-1100 in French only. 
OIX4, 15.19, Helsinki, again heard with 
fine level 2200-2400, not on 17.78 any 
longer. DUZ5, 11.84, Manila, heard 
with good signal from 0400 on. XRRA, 
10.26, Peiping, heard to 1030 irregu- 
larly. 

ZRB, SAAF station, Pretoria, South 
Africa, at last is using 6.210 in parallel 
with 9.110. (Laubscher, South Africa) 

XEQQ, 9.680, Mexico City, now 
seems to have an English-compered 
program on Saturdays 2230 or 2245 to 
2315 or 2330; asks for reports to P.O. 
Box 940, Mexico City; program is 
called “South of the Border” and -fea- 
tures hit tunes of the week from 
U.S.A. and Mexico. (Hankins, Pa.) 

Late tips received airmail from 
Lampat, India, include—Radio Kash- 
mir is transmitting on approximately 
61.79 meters, leaves the air 1100; 
Radio Goa now operates on 7.230 at 
0900-1030, closing with Portuguese Na- 
tional Anthem, broadcasts in Portu- 
guese, Konkani, Urdu, Marathi, and 
Gujarati, is 500 watts. Deccan Radio 
in Hyderabad is not broadcasting on 
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s.w. 6.170 and 3.335 any longer; only 
on 411 meters with 5 kw.; in case this 
one returns to the air on s.w., it prob- 
ably: will be scheduled with the m.w. 
transmitter (which features English 
news 2210, 1000, and ends transmission 
at 1230). 

Finally, these tips from Dorothy 
Sanderson, Australia, are ‘offered— 
XGYA, 7.990, heard 0535 with Chinese 
news relay from XNCR; BCAF heard 
on 8.990 at 0545 with Western music, 
then in Chinese, and with English les- 
son on Wednesdays 0610-0645; DZH5, 
9.69, Manila, heard 0515 with musical 
program and frequency details; DZRH, 
9.64, heard 0530; DUH5, 11.84, heard 
0515 with sponsored program of music 


> TV Builders! Hams! Servicemen! 
SURPLUS@ NOW YOU CAN SAVE 


«TWO WAYS> 


AT R & M RADIO 


GEAR 


Save on equipment and replacement parts. Our stocks are 
as complete as they come: all ham gear, receivers, trans- 
mitters, all types of resistors, condensers, transformers 


and news; DZH4, 6.000, heard 0545 
with sponsored program; Saigon, 7.21, 
heard 0605 with news in French; 
Shiras, Fars, Iran, heard on 7.96 at 
1545, bugle call and time pips, with 
Persian program (not on daily); SUX, 
7.86, Cairo, heard 1530 with usual Ara- 
bic-type program of music and news; 
Johannesburg, 4.89, heard 1545, good 
signal; CR7BU, 4.91, Lourenco Mar- 
ques, Mozambique, excellent in Aus- 
tralia 1530 in Portuguese. 
* * * 
Acknowledgement 

Many thanks for all reports; keep 
them coming to 948 Stewartstown 
Road, Morgantown, West Virginia, 
U.S.A, eer a et lk Mrs barley 


STANDARD 
EQUIPMENT 


AND . 
PARTS 


20% additional discount 
on purchases of $5 or more 


and tubes; test equipment for the builder and experi- 


menter. 
lists. Attention, Authorized Servicemen: 
and price list available! 


All equipment F,O.B. 25% deposit or save C.O.D. 


charges by remitting in full. 

T-17 
CARBON | 
MIKE — 
Brand New 


$ | 25 
Each 


with dynamotor 


APN-4 
RCVR 
SCOPE 
POWER 
SUPPLY 


4 switch-selected screw-driver tuned RF 


400 cycle trans. Electronic-controlled low v. supply; de- 


livers 260 vde. 150 mils reg. to .01%. Power 
supply alone worth more than price 


WRITE for monthly specials, bulletins, and price 
Special bulletin 


SPEECH AMPLIFIER 


Modulator for Transmitter 


High Volt. DC Pewer Supply 
Model unit, BC-456-A or B 4” 


plugs and tubes. Approx. wt. 
17 lbs. Tube line-up, 12J5GT, 
1625, VR150, and many other 
parts make this ideal pur- 
chase for spare parts alone. 
Diagram furnished. $3.75 


channels; IF 
freq. 1050 ke, band-width 45-60 ke; RF freq. 16 2000 kc. 
Tubes: (2) 2¥2, (3) 6B4, (4) 6SK7, (1) ea. 5U4, 6SU7, 
6SA7, 6H6, VR150. Makes fixed tuner for med. freq. police 
calls or PA system. Has power supply for 5” scope, with 


TRANSFORMERS 


For converting SCR-274-N to 115 
Volts AC. 
No. 1 Power Transformer. Primary 
115v 60 cycle; sec—500 CT .06 Amp. 
24v—14 amp. 
Price ronlyy 20] 22 ee ee 55.90 


No. 2 Filament Transformer. Pri— 
115v 60 cycle; Sec. 1—14v 7% amp.; 
sec. 2 14v 7% amp. Series 28v 71%4 
amp. Parallel 14v 15 amp. 

Pricevonly ==" 2s ieee 24.50 


No. 3 Filament XMFR. Pri—ll5iv 
60 cycle; Sec. 24v 2 amps. 
Pricesonl ys 2 eee ee ae $2.25 


¢ Speakers—Brand New 


Permanent Magnet 


a eS Se er ee ees 1.60 
DM-33-A, BY, Pee abe: Lan Ss See 1.85 
12” Jensen in Metal Case 14.50 


e Heavy Duty 


' Transmitting Chokes 


8 HY—500 MA—5000 V INS. 
Price each 233 sete es $8.95 


e Condensers—Fixed 


-05 Mfd. 600 Volts... $0.15 
10; Mid: (850 Volts=-= 69 
16) Mfd.: 160+ Voltsi2.=— >= = "60 
1G, x216 4504 V ole ee ee. 

20 2500-V oligee ae 

40 LOOS Volts a ge 

50 Tp0P Volts= =e 

150 25 Volts 

200 10 Volts 


12ZA6. === = 69e OD8-VF150 75c¢ 
12SR7'__ —_69e 12SA7 _____- 69e 
12K3.- 22 69e {NP tates Cee 59c 
DOSK Toe ores 69¢c 78 722+ 58e¢ 
12SF7 —.—__69c of Lie ES eS 
1625 _._ 89ce 38322 _ $1.19 
$8 95 1626) 2223-279 12J5-GT __ 69ce 
° L620 Kae ee 89c 


R « M rapio COMPANY 


2701 WILSON BLVD. DEPT. RN-69 


ARLINGTON, VIRGINIA 
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COMPARISON PROVES 


AMERTRAN H.V. PLATE TRANSF. 1500- 
0-1500 volts 600 MA Pri. 110/220V 60 cycles. 
Continuous Duty. Fully Cased. 3 KV insula- 
tion. Limited Quantity 1 


PLATE AND FIL. Transf. Pri. 110V 60 Cy. Sec. 
re V CT @ 600MA, 6.3 V @ pe 39 98 


UTC type PA 5000 ohm plate to 500 oe line and 
6 ohm voice coil. 10 watts, 60 to 10,000 cps +1 
DB. GREAT VALUE ea. $2.75 


THORDARSON PLATE TRANSF. 2370 volts 
CT at 250 MA tapped at 300-0-300 volts, plus 215 
volt 55 MA bias eee: 110 volt 60 cy. pri. 
Fully shielded. r .ea. $11.95 


AMERTRAN PLATE TRANSFORMER 1500- 
1250-0-1250-1500 ae at 1.5 amps. Continuous 
Duty. Pri. 110/220 V. 60 cycles. Fully Cased. 
5 KV Insulation $39.95 


HIGH CURRENT TRANSEF. 820 Volts CT at 775 
Ma. Pri. 110/220 Volts 60 cyokee 
Fully Cased. Wt. 35 Ibs. Ei. een SOsou 


SELSYN MOTORS 115 volts 60 cycles, large size. 
3%” diameter by 5%” high. Can rotate small beam 
antenna. Made by Bendix and Diehl. Transmitters 
only. Terrific value per pair $6.95 


STANDARD “METERS” BRAND NEW 


2” 0-5 ma Basic. . $1.95 2” 0-200 

2” 0-3 volts DC.. 4 microamp 

2” 150-0-150 3” 0-50 amps AC. 
microamp 

2” 0-30 amp DC.. 

2” 0-1 ma Basic.. 

2” 0-20 ma Basic. 


2” 0-1 Amp R.F.. Sale 
3” 0-150 V AC... 


OIL CONDENSERS 


20 mfd 330 vdc. $1.85 15 mfd 1000 vde. 
1 mfd 600 vde. 29 2 mfd 1500 vde. 
2mfd 600 vde. 6 mfd 1500 vde. 
mfd 600 vde. 1 mfd 2000 vde. 

mfd 600 vde. 2 mfd 2000 vde. 

303 mfd 600 vde. 4 mfd 2000 vde. 

10 mfd 600 vde. 6 mfd 2000 vde. 
2 mfd 1000 vde. 2 mfd 4000 vde. 
4 mfd 1000 vdc. 1 mfd 5000 vde. 


CHOKE BARGAINS 


6 Henry 50 ma 300 ohms 

6 Henry 80 ma 230 ohms... 
8 Henry 160 ma 140 ohms.. 
1.5 Henry 250 ma 72 ohms 
6 Henry 300 ma 65 ohms 
4.3 Henry 620 ma 42 ohms 
Swing. Choke 1.6/12 Henry 1 Amp/100 

ma 15 ohm 


ADVANCE 
D.P.D.T. 


ANTENNA RELAY 


110 V. 60 cycle coil Steatite 
insulation. Only $1.95 each. 


FILAMENT TRANSFORMERS 


110 Volt 60 cy Pri.—Fully Cased. 
6.3 V 10 Amps 

5 Volts 15 Amps 

2.5 Volts 10 Amps 

2.5 Volts Ct 21 Amps 


MULTI-SECONDARIES 


54% V Ct 21 Amp. 7.5V 6A 7.5V 6A 
6.3V 21 Amp. 6.3V 2A, 2.5V 2A 
5 Volts 4A, 6.3 volts 3A 

2.5V Ct 20 Amps. 2.5VCt 20A. 
2.5V Ct 10A, 6.3V 1A, 5V 3A, 5V 3A 


SOLA CONST. VOLTAGE TRANS. Pri. 95-125v. 
60 Cy., Sec. 115V. reg., 120 V.A. $16.50 ea. 


DUNCO RELAY DPDT 6Volt 60 cycle coll $1.39 


30 WATT WIRE WOUND RESISTORS 


Ohms: 100-150-1500-2500-3k-4k-4500-5k-5300- 
10k-15k-18k-40k 15 ea. 8 for .99 


HERE’S VALUE 


.004 1000 VDC Micas 

.01 600 VDC Micas 

1000 mfd 25 VDC ee ee 
2 Meg. % 1% Meter Multip 
25 Ma. Littlefuses 


: 5 
C-D 1 Mfd 400 VDC oil Tubulars.... 
.0015 5% Silver Micas 
JAN 6C4 Tubes. ~ ed 
Heineman 5 Amp 110VAC CKT BRKR.. 
Heineman 25 Amp 110VAC CKT BRKR.. 
2 Mfd 250 VAC Condensers of 
TRIMM ‘Commercial’? Head Phones 

10 Watt Resistor 


Allied DPDT 24VDC Relays 
MU Switch with Roller SPST i5A 1i0VAG. 
C-H Toggle DPST 20 Amp 250VAC 


if not rated, 25% with order, balance C.0.D.— 
Minimum order $3.00. 


PEAK ELECTRONICS Co. 
188 WASHINGTON STREET, DEPT. MR 
NEW YORK 7,N. Y. 
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Mae’s Service Shop 


(Continued from page 60) 


‘Is there any good way to test or 
compare boosters?” 

“One way .is to run a signal from 
a signal -generator into the booster 
with a 300-ohm resistor across its out- 
put. The r.f. probe of the VTVM 
can be used to measure the input and 
output voltages and so arrive at the 
gain. By shifting the frequency of 
the signal generator and plotting the 
consequent changes in output volt- 
ages, you can get a rough idea of the 
bandwidth. A better way to do this is 
to put in a signal from a TV sweep gen- 
erator with about a _ ten-megacycle 
sweep and to pick off this amplified 
signal from across the 300-ohm load 
resistor with a crystal diode probe 
feeding into your ’scope. That way 
the response curve can actually be 
seen, and you can use marker pips to 
tell exactly at which frequency it 
peaks, dips, etc.” 

“Why is it that the same booster 
wants to oscillate on some receivers 
and not on others?” 

“Very probably it is the antenna 
that makes the difference. The input 
circuit of the booster is designed to 
be loaded with the 300-ohm load of 
the lead-in. If the lead-in has stand- 
ing waves on it, the impedance at the 
booster may be much higher and af- 
ford little or no loading, and the 
booster will want to oscillate. Inci- 
dentally, when a booster is on the 
edge of oscillation, its normal band- 
width is considerably narrowed, for 


regeneration sharpens up the re- 
sponse.” 

“Hey, Boss,” Barney said suddenly, — 
“see if you can explain this one: The 
other night I was visiting a guy who 
owned a TV set, and the joker had 
three boosters lined up on the floor 
in front of the receiver. He had the 
dial reading and the position of each 
booster written down on a card for 
every live channel, and he. followed 
this to the letter. For example, when 
he went from channel 5 to channel 4, 
he swung the booster nearest the set 
forty-five degrees out of line with the 
other two; and the picture was twice 
as good as it was when the booster was 
moved back into line.” 

“That sounds wacky,” Mac chuckled, 
“but I think I understand it. Moving 
the booster changed the coupling, and 
hence the regeneration, between it and 
the other units. This change in re- 
generation increased the gain when the 
booster was in the critical position and 
so improved the picture.” 

“What do you think of cascaded 
boosters? Isn’t one enough?” 

“All I know is what I have seen, and 
I know cases where two or even three 
boosters got a picture when one could 
not doit. The effect is apparently the 
same as you get with stagger-tuning 
in the if. stages. The over-all gain is 
not much greater than that of a sin- 
gle sharply-tuned unit, but the re- 
sponse curve of the group is much bet- 
ter—hey!” Mac broke off, “aren’t you 
listening ?” 

“Sure,” Barney told him, “but I 
was just wondering if I couldn’t bor- 
row a balloon off of one of those bub- 
ble-dancers down at the Bijou!” —30- 


CHECKING AUTO TYPE VIBRATORS 
FOR CONTACT BOUNCE 
By ALLAN S. JOFFE, W3KBM 


| IS often interesting to check a vi- 
brator when faulty operation is in- 
dicated to see if contact bounce is 
present. According to some, this condi- 
tion can lead to low output, eventual 
sticking or welding of contacts due to 
excessive heat and wear, and a certain 
amount of hash due to excessive spark- 
ing. 

When checking this condition with a 
eathode-ray oscilloscope, the suggested 
methods lead to confusing patterns not 
easy to interpret. With this in mind, 
the following method was developed. 

The circuit shown represents a re- 
sistor of approximately .5 megohms and 
a condenser, plus a series battery of 
about 45 volts. This series combination 
is shunted across the pair of contacts 
under investigation. The alternate 
shunting and opening of the vibrating 
contacts results in a saw-tooth across 
the condenser. This voltage is then ap- 
plied to the vertical input of an oscil- 
loscope which will display the pattern 
in Fig. 1B if no bounce is present. If 
bounce is present, however, the pattern 
of Fig. 1C will be developed, the small 
saw-tooth being the result of the con- 
tact bounce. Its amplitude is smaller 
than that of the main saw-tooth because 
of the smaller charge time allowed the 
condenser. 

The condenser may have a value of 


from .1 to .5 »pfd. The relative ampli- 
tudes of the large and the small saw- 
tooth is an approximate measure of 
the degree of contact bounce present. 
This method also makes it very easy 
to determine if the particular vibrator 
will give proper operation when mount- 
ed off the vertical. 


Fig. 1. Circuit arrangement for check- 
ing vibrator, along with oscilloscope 
pattern with and without bounce effect. 
The function of the series resistor is 
that of limiting the current from the 
battery when the contacts are closed. 


TO VERTICAL OSC. INPUT 


VIBRATOR 
CONTACTS 


/ ey, | / 
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Signal Marker 


(Continued from page 55) 


visable to change the capacitance to 
some lower maximum value, such as 
15 or 20 wufd? ~ At considerably higher 
frequencies, when lower-capacitance 
tuning units are used, the frequency 
spread will be reduced, due to the low- 
er ratio of minimum-to-maximum Ca- 
pacitance in the tuning condenser. At 
considerably lower frequencies, it will 
be necessary to change tuning condens- 
er C, to a higher maximum capaci- 
tance unit, say 250 to 500 uwyufd. The 
values of inductance required to cover 
a specified frequency range with a giv- 
en tuning condenser may be found 
from any of the reactance charts ap- 
pearing in the various radio hand- 
books. 


Additional Applications 


Because they are interested in maxi- 
mum utility, servicemen and experi- 
menters, after reading the functions of 
an instrument, usually want to know 
what else the device will do. With this 
in mind, we list below several addi- 
tional functions which will be per- 
formed by the signal marker. 

1. Wavetrap and interference elimi- 
nator. Connected between antenna and 
receiver, the marker acts as a con- 
ventional wavetrap and as such may 
be used to remove or reduce an inter- 
fering signal, or to identify the fre- 
quency of such a signal. 

2. Frequency spotter. Connected be- 
tween an uncalibrated, modulated os- 
cillator and a simple monitor (such as 
crystal detector and headphones), the 
marker serves as a rough frequency 
checker within its tuning range. To 
operate, tune the marker to eliminate 
(or reduce) the signal in the monitor, 
and read the unknown frequency from 
the marker dial. 

3. Filter. The marker will serve as 
a simple narrow-band-elimination fil- 
ter when connected in series with two 
stages or between two suitable circuit 
points. Its use in this manner is some- 
what limited, however, since the mark- 
er circuit does not offer large attenua- 
tion to strong signals. 

4. Harmonic eliminator. When con- 
nected between stages or between two 
suitable circuit points, the signal 


marker will serve to remove or reduce 
troublesome harmonics which lie with- 
in its tuning range. 
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TUBES! 


NATIONALLY 
ADVERTISED BRANDS 


TUBES! 


RCA — Kenrad — Sylvania — Tung-So! — National Union — Raytheon — Philco — Hytron 
All new tubes. 100% guaranteed. Individually boxed. 


TYPE PRICE TYPE PRICE TYPE PRICE 
OA4G .....$0.96 2Xx2....... $1.15 6K6GT 0.54 
OiATis tis 60° 93A4s. st 572) 6K7GReee ag 
O24 0... -80 3B7/i29i - 98 6KB 2.2. 185 
VAAPs ecg 1540, 304 re SAL ee 
\A5GT ‘65 : 
PAGKahx fo: 1115 
1A7GT "72 
‘BARA 1.40 
1B5/25S .. 1.15 
ICSGT . "80 
1CGl este 1.15 
C7 eee 1.15 
ID5GP ./). 4:40 
ID7GQucke 1.15 
ID8GP .... 1.40 
1E5GP .... 1.40 
1E7GT .... 1.40 
Te eee "96 
IF5Q ..... "96 
1Gaieeete cs "96 
IG6GT . "96 
IH4G....... 80 
1H5GT "60 
1H6G ..... 15 
16@ Sere 96 
(hasta ate 72 


6B8G ..... 1.15 § 
Tt. 6.69 «8V6 .....e, 1.15 


IP5GT 80 6C5 ....... 60 
1Q5GT Sabie Weeecetemscr hort Lhe 44 
1R4....... .96 6C8G ..... 0.15 §x5GT 177) 154 


6D6 ....... .60 
GES ....0.- 280 
6F5GT .... .60 


‘4 eee 72 6F6 eturcle 

(TSG Tic. 90" GF75260 2. EAS TERMS: 25% with Order 

ae eaclele ae GF8G..:.. 1.15 —Balance C.0.D.—F.O.B. 
os cecee 6G6G . ot, 208 i ° 

2A4G ... 1.15 GH6EGT 60 palcoge 


RADAR SENSITIVITY 


‘hard-to-get’? channel with new 
You get a brilliant 


Television owners—no 
radar type square corner antenna. 


image on your weakest channel (7 to 13) by attaching 
“‘Channel-Chief’’ to your present antenna. Simple to 
*“‘Channel-Chief’’ provides a power improvement 
mirror-focus 


install. 
of 1500% over conventional dipoles, 15° 
beam eliminates ghosts. 

SERVICE MEN—Write for trade 
discount. Order now! Give channel }| ONLY 
number——25% dep.—bal. C.O.D. 


CHANNEL-CHIEF CO. : 
37 Mali Dr., North Plainfield, N. J. |S” Twin 


435 


includes 
Lead 


REMEMBER—OUR TUBES ARE FULLY GUARANTEED. 


BRAND NEW. These Tubes Are NOT Manufacturer's Rejects or Seconds. 
PRICE 


Prices Subject 
to Change Without Notice. 
Minimum Order $2.00. 


EVERY TUBE IS 


TYPE 


PRICE TYPE TYPE PRICE 


14Q7 w.coee . 


XFM). .96 
72 : 
14W7- ..... 96 99 °7o! 


(X 
IN Sin. cae ote 


12BA6 .... .65 

coos fe 117L7GT .. 1.40 
117N7GT .. 1.40 
fI7Z32 2055. 65 


eee ee ene 


35B5 ...... 22. FM-1000 .. 0.15 
35L6GT ... 


We’re celebrating with you by reducing our 

package rates up to 12%. Saving to you now 

up to 104% compared to Express. Various 

other reductions. Low cost plus service backed 
by half a century of courteous 
efficiency. Write today for our 
new rates. 


ite Freight Forwarders . . . Est. 1889 

=LIFSCHULTZ: 
~“—= FAST FREIGHT 

173 W. Madison e Chicago 2 


DON’T CRY 


FOR BEING OFF FREQUENCY! 
Smile, for you know you're in the band with a 
BC-221 FREQUENCY METER. Completely checked 
and tested by experts—slightly used but guaran- 


teed to be in GOOD WORKING CONDITION. 
While they last, only $79.50 


TERMS: pee 


deposit required with order, 


balance C.O.D. or 2% 


iscount, check enclosed. 


GUY WHITE RADIO 


654 MULBERRY 


MACON, GEORGIA 


141 


Peewee esses 
Build Your Own a, 


I SPOT aie @ 


I with This 


Brand New $ 
| Li Sesame 
Un 


Perfect as the basic unit for 
building your own low voltage, 
high amperage spot. welder to 
operate on house current. Out- 
put, 190 amps at 5 volts, Mo- 
mentary Satna 1000 amps or 
more. For home workshops, ai 
dustrial plants, garages. Hu 
dreds of other uses. Original gov: *t cost $160. Make 
- ge Spot Welder out of your sles press or 
ny type of press without conversion Plan and weld- 
ing information furnished FREE! Shipping wt. 100 


COMCE EE PICTURE INSTRUCTIONS AND 
LANS, alone (including information abut ¥ Oc 
hal Supreme Spot Welder Kit) 


Beginning Amateur 


(Continued from page 59) 


straight forward in this c.w. trans- — 
mitter, it worked fine on its funda- 
mental frequency. 

A factory-made unit is recom- ~ 
mended for the plug-in tuning coil, Li. 
The one specified is neat and cheap, 
and of a type efficiently constructed 
that cannot be duplicated easily with 


—_—— 
—— 
oe 
——_ 


THE THORDARSON 


“94” 
Replacement Line 


ye 


re. 


PE-101-C ordinary home-shop facilities. In ad- 
GENERATOR dition to the 40-meter coil listed, there 
POWER SUPPLY are interchangeable coils for 10, 20 
or and 80-meter operation, making the 
Better Quality Transformers “77> DYNAMOTOR Gnree oS very flexible. R 
4 For operating your War meter to measure the, plate Cur="a 
At Standard Replacement Prices Sore ann: ‘49 pote ty rent of V: is very important, as this — 
Everyone appreciates quality! It means sat- SION or your MOBILE RIG. current indicates the condition of the 
isfied customers—profitable repeat business. AS A GENERATOR | AS A DYNAMOTOR tuning circuit. It costs a couple of dol- 
THORDARSON'S new "24" line of replace- 3 12V, Outputs Operates from etther 12 lars, but it is a very smart investment — 
ment power and output transformers meets— r24V at 6.3 amps | OF 24V de. because it can be used with any trans- 
or exceeds—RMA standards. These high qual- 3) BO0V ‘at .020 arhps 3 Outputs mitter you build, and you can be sure 
ity replacement transformers are exact re- si icyeleeeas an reer 1) 400V at’.135 amps d.c. that you'll be rebuilding all the time! 
placements for all popular transformers used CONVERSION. NCES. 2 aah a es es me Flashlight lamps are often recom- 
in the industry . . . yet they cost you no more structions supplied FREE. cyeles mended as current indicators in “be- 
than “run-of-the-mill” replacements! with BG-645. (sot shown). some ah oer $§°5 ginner” transmitters, but in my opin- — 
Add $1.35 ea. for mailing charge i 


ion they are not satisfactory. - Mount 
the meter in a small box, fitting it — 
with binding posts and a length of — 
flexible lamp cord for leads, and con- — 
nect it to the two right hand terminals 
on the back of the chassis. If it reads 

Two models universal output replacements, Vat wa ; backwards the first time you turn on 
four or eight watts output, pri. imp. 4,000 to tive Army rating. | § “volt Model... 2. 181-29 the transmitter, merely reverse the 
14,000, sec. imp. .I| to 29 ohms. 


Add 96 cents each for mailing Add 2&c ea. for mailing 
charge.* charge* leads. 


Enjoy the best — it costs no more! SEND STAMPED SELF-ADDRESSED ENVELOPE 
"24" Output Replacements FOR FREE BULLETIN 


Hermetically Sealed Synchronous (Self- 
POWER TRANSFORMER | Rectifying) VIBRATOR 


Primary 
sat Hermetically Sealed 
117V~60 cycles $2.95 Good for 100 milliam- 
eur peres. Does not require 
$$ “5 100V_—C.T.—75 mae rectifier tube. Fits stand- 


Specific duty transformers available in four 
models, 2,000 to 25,000 pri. oe with 5 watts 
output. 


New Universal Line to V. C. RL-42-B ANTENNAREEL | DY-9/ARC-1 (24V) or Generating radio-frequency power 

With 70 v. Output Taps With ‘Bopbin. $4.25 DY-10/ARC-1 (12/24V] by means of modern vacuum tubes is 

t ghee sete DYNAMOTOR $74 395 a relatively easy process. The real 

ote hu with secondary taps from '/4 to AU SED. ool MHEG GLEE faa gl ancy trick in all short-wave transmitting 
watts. 


work is to feed this. power to an an- 
tenna and to make the latter squirt 
off some of it into space in the form 
of radio waves. Antenna theory is 
very complicated and, in some re- 
spects, not very clear, but the prac- 
tical operation of certain forms of 
“sky wires” is pretty well understood. 
The folded dipole antenna makes a 
good start for the beginner because it 


5BP4 Bik. & White 250 HI-POWER 
PICTURE TUBE TRANS. TUBE 


Te Dartest for ne $395 Brand_New! $4.95 


television. Orig. Cartons 


ATTENTION, SOUND SPECIALISTS: 
Write for your Free Copy of the 


"THORDARSON REPLACEMENT AND | —————————————______— 
TRANSFORMER GUIDE FOR PRESENT-DAY | | srand@hhves Gti convened! cases tamed 


Guaranteed. Sec. tapped 


F 
AMPLIFIERS, TUNERS AND COMMUNICA.- | | fas"2°5' “insulated winding For ‘axa rectiner. § $435 


Add 60c ea, mailing charge Add 60c ea. mailing charge 


a Small size—3” x ‘o, 
TIONS RECEIVERS. PLUS, BUT ESPECIALLY MANUFA\ CTURED FOR 


JHORDARSON 


Manufacturers of quality electrical equipment since 1895. 
500 W. HURON ST. CHICAGO 10, ILL. 


ORDER ALi FROM THIS AD. No order less than 


$2.50, plea Send check or M.O. Add mailing ° . . . 
charges ae shown. *Charges include postage, handling, in- 1S reliable. Use it to get on the alr, 
surance and tax. Hea materials or_large orders shipped 


fast freight arse Satisfaction Guaranteed or Money and do your experimenting with the 


ass more complicated styles later on. 
The antenna length bears a definite 
relationship to the operating fre- 
quency as determined by the crystal. 


ELECTRONIC SALES CO. pDept. RN-2 
3923 VAN BUREN, CULVER CITY, CALIFORNIA 
Several factors for figuring the length 


= ee ee eee ee eee ee ee es of twin lead have been used with 


NEVER AGAIN | BRAND NEW—Genuine success. To get the length in feet, di- 


E ST E R E L E CT R Cc vide 459 by the frequency in megacy- 


cles. For our 7.15 megacycle crystal, 
DRIVER UNIT with REFLEX PROJECTOR 


this comes out to 64 feet, 3 inches. Add 
three inches for tying purposes, and 
Way Below Manufacturer’s Cost 
A Blast-Proof, Blare-Proof Reflex Speaker 


buy a hunk of twin lead 64% feet 
over-all. You’ll need another piece for 
the lead-in or transmission line, and 
its length will be determined by your 
location. The idea is to hang the an- 
tenna itself as high and as clear as 
possible, and to let the transmission 
line take care of itself. It can be as 
long as 100 feet. 

You’ll need a helper to stretch out 
the wire on the sidewalk. Measure 


with a Projector especially designed for 
F.0.B. Use with the famous WESTERN ELECTRIC 
‘yi! DRIVER UNIT. 


Heavy gauge metal construction through- 
out, including the main trumpet section, 
4 gives you peak performance without blar- 
= ing or blasting. 

or Excellent for Industrial Purposes, Call 
$75.00 Systems, Concessions — Ball Parks — 
Schools — and P. A. Work. 


WILL HANDLE UP TO 
i 50 WATT WITH NO | 


N : 
i A AMIE eens a Taste nar Hee ate pare sels off 64 feet, 3 inches carefully, using 
| e 


chalk marks, and spot the center posi- 
NEW YORK 7, NEW YORK : ; ; 
Re oe oe ee ee ee ees eee ee ee ee es tion, also carefully. Trim the insula- 
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tion 1% inches off of the two wires at 
one end only of the double wire; push 
these through one eye of an aerial in- 
‘sulator, twist them on each other, and 
solder well. Now, before you do the 
same at the other end, slip the latter 
through the two supporting holes of 
the dipole connector block. This is a 
1% inch square of insulating material, 
designed to facilitate the connection 
of the transmission line to the flattop 
antenna section. Pull the antenna out 
to length, bare the second end, thread 
the wires through the second insula- 
tor, and check the antenna against 
the chalk marks before soldering. 

Slide the connector block to the 
exact center of the antenna. Cut 
either wire of the pair, trim back the 
insulation about % inch to each side, 
and bare the two ends thus formed. 
Bring one end of the transmission line 
(which is also the twin lead stuff) up 
through the bottom hole and the 
clamping strip of the block, bare its 
two ends, and join them to the an- 
tenna wires under the binding screws 
in the block. You are now ready to 
hang the antenna in the spot you have 
selected, using any strong wire in the 
other ends of the insulators to tie 
to trees, poles, chimneys, pipes, etc. 
Bring the free end of the transmis- 
sion line into your radio “shack,” fas- 
tening it where necessary with small 
stand-off insulators, to prevent sway- 
ing. The line connects directly to the 
two lugs on the L, coil socket marked 
C and D in the diagram. Don’t solder 
it in place just yet. 

Tuning up the transmitter itself is 
simple, since there’s only one knob to 
turn. Plug in the lemp cord, seat the 
tubes, crystal, and coil firmly in their 
sockets, connect the key and the meter 
and turn on the switch, S;. Give the 
tubes 15 or 20 seconds to warm up. 
Regardless of the position of C,, close 
the key for a second and observe the 
meter. It will probably jump to a 
reading of 75 or 85 milliamperes. Close 
the key again, but this time, turn the 
knob of C,. quickly. As you pass 


through a certain position, the cur- 
rent will fall to a minimum of about 
25 or 30 milliamps and then rise again. 
Find a setting of C, that gives a mini- 
mum of about this value as you key 
the circuit rapidly. Turn on your re- 
ceiver, and you’ll hear a thumping 
signal, due to direct radiation from 
the coil Li. 

Warning: Don’t touch anything on 
the transmitter except the C, knob. 
The coil L; carries the full plate volt- 
age (about 350-400 volts) and is hot. 

Turn off 8,. 

The coil Z,, as manufactured, con- 
sists of two windings: a large one of 
22 turns, connected to the plate cir- 
cuit of the tube, and a small one of 
three turns, connected to the antenna 
through the transmission line. This 
antenna coil is a little too small to 
couple properly to lines of the 300- 
ohm type. Unsolder the inner end of 
the winding and add two more turns 
to it. Use common solid push back 
wire, and hold it down with little 
strips of Scotch tape. 

Now solder the transmission line to 
points C and D on the L; socket, turn 
on S,, wait a few seconds, and press 
the key. The meter will show a higher 
reading, maybe up to 100 milliamps. 
Retune C;,; a little, and you'll find that 
the meter dips again, but this time 
the “low” is about 80 milliamps. The 
new dip represents the load of the an- 
tenna, and means that the latter is 
accepting power from the transmitter. 
If you don’t obtain a definite new dip 
of approximately this value, you may 
have to add or remove a turn from the 
antenna coil. Just remember to shut 
off the transmitter before grabbing it! 
With a little cutting and trying, you’ll 
hit the right number of turns without 
too much trouble. 

You’re now on the air! Send a CQ, 
or call someone who has just sent one 
himself. When you hear your own 
call letters coming back at you, you'll 
know that you have made your first 
contact. 

(To be continued) 


Bottom view of the completed transmitter. The wiring is open and readily accessible. 


Why do so many tele. 
vision sets use Sprague KOOL- 
OHM Resistors for all S- and 
10-watt wire wound power resis- 
tor requirements? 


Because Koolohms far 
surpass Other wire wound resistor 
types in the essential characteris- 
tic of resistance stability. Also be- 
cause, being doubly insulated, 
Koolohms can be mounted any- 
where—even directly against a 
metal chassis. Koolohms are highly 
heat- and moisture-resistant. One 
type—the standard type handles 
any job. No need to worry abcut 
choosing special coatings. More- 
over, Koolohms cost no more than 
ordinary resistors, and are ace 
tually cheaper in many cases. 


Sprague Koolohms in all your 
work—not only in television, but 
wherever you want a really first 
class job. And remember: Kool- 
ohms can be used safely at their 


full wattage ratings, even in en- 
closed places. No need to buy a 
10-watt resistor when the circuit 
only needs 5-watts. A 5-watt 
Koolohm dissipates a full 5 watts! 


Wound with ceramic-insulated wire. 
More resistance in less space, Doubly 
protected, insulated and sealed by 
outer ceramic jacket. Highly resistant 
to moisture and heat. 


SPRAGUE PRODUCTS CO., North Adams, Mass. 


(Jobbing distributing organization for 
products of Sprague Electric Co.) 


i KEY AND METER POSTS 


2 Wflyewotncsnenenevencnemonenennnnnnses 
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QUANTITY BUYERS.... 


SUPER SAVINGS ON TUBES! 


Receiving, Special Purpose, and Transmitting 
AN and Commercial, Bulk and Boxed 


WRITE—WIRE—PHONE 


For Quantity Prices 


9006 
38111A 
All Tubes subject to prior sale 


ELECTRONIC EXPEDITERS, INC. 


333 North Michigan Ave., Chicago 1, Ill. 
STate 2-5615 


JOBS w TELEVISION 


YOUNG MEN 16 TO 60 


There is a job opening for every qualified 
trained Television Technician. 


WE CAN TRAIN YOU 
FREE EMPLOYMENT SERVICE 


Visit Our Modern Laboratories and Class Rooms 
Approved Under G.I. Bill of Rights 


AMERICAN RADIO INSTITUTE 


New York, N. Y. Syracuse, N. Y. 
2010 Broadway 131 Shonnard St. 


Mt. Vernon, N. Y. Buffalo, N. Y. 
174 Gramatan Ave. 640 Main St. 


"Teaching Radio Since 1935" 
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Phone-C.W. Transmitter 
(Continued from page 64) 


works very well without it, even under 
the regulation effects present in the 
PE 103 output circuit due to varying 
loads. The second item is the 6U5 tube 
shown at the top of the diagram 
(modulator) and which functions as a 
V. I. when talking into the microphone. 
While these tubes are normally used 
on circuits having relatively slowly 
changing voltage, such as a. V. c. Cir- 
cuits, it has been found that they re- 
spond rather accurately to voice fre- 
quencies and peaks hence one has been 
adapted for use with the present modu- 
lator. The tube requires between two 
and three signal volts for good opera- 
tion and functions perfectly at the 
point in the circuit indicated in the 
drawing. 

The half megohm potentiometer R:, 
Fig. 5, permits setting the eye so that 
it just closes, on a steady tone, for 
100% modulation. Being an electron 
operated device the shadow has no lag 
and will be found of great value in 
keeping a fully modulated, non- 
splattering signal on the air. 

Values of impedance used on the 
UTC S-20 modulation transformer T; 
are shown on the diagram. While the 
4000 ohms primary impedance turns 
out to be right for the present (and 
probably other set-ups) the secondary 
impedance will, of course, vary with 
the plate voltage and plate milliam- 
peres used by other constructors. The 
connection sheet accompanying the 
transformer will show how to obtain 
other wanted ratios. 

In Fig. 1 the modulator controls are, 
(from left to right) top row; 6U5 
volume indicator eye, and the 0-50 
milliampere Weston Model 506 milli- 
ammeter with pilot light immediately 
below it. The lower row (left to right), 
shows the high impedance or crystal 
microphone jack, low impedance or 
carbon microphone jack, “High-Low” 
impedance switch, (low impedance— 
second jack when in “down” position), 
modulation volume control, “Off-On” 
switch, output power (to transmitter) 
plug, and input plug (from PE 103 or 
a. c. power pack). 

For rough usage the author prefers 
a rugged carbon microphone and has 
a surplus SW 109 unit as used by the 
Signal Corps. This has been modified 
by the installation of a surplus F1 
unit. This is a single button carbon 
unit which is used in telephone work 
and equipment and which has, besides 
excellent quality, an output of approxi- 
mately 1 volt when used in the “close 
talking” position. With this type car- 
bon microphone in the second jack the 
rig is modulated 100% with the gain 
control at midpoint. 

For different plate voltages it is 
advisable to experiment with various 
bias voltages applied to the grids of the 
final 815 in the modulator. For differ- 
ent plate voltages bias voltages of 


from 12 to 22% volts have been used. 
The criterion is the quality as deter- 
mined by listening to a good monitor 
or receiver. 


Power Supply 


The power supply used for this rig 
is a PE 103 genemotor from the sur- 
plus market. These may be obtained 
for under ten dollars in the original 
overseas packing. They are excep- 
tionally well built and sturdy and, al- 
though rated at 160 milliamperes at 
500 volts, they are capable of much 
greater outputs—especially for inter- 
mittent service. Fig. 8 gives a set of 
performance curves for this type de- 
vice. The curves are self-explanatory. 
The operating point on the author’s 
set-up is indicated approximately by 
the 300 milliampere point on the load 
curve. In addition these genemotors 
were designed for short-wave work 
and have an excellent set of built-in 
filters so that no external filtering is 
necessary to achieve a steady, hum- 
free output voltage. 

Several minor changes were made 
by the author. They were, first, to put 
a jumper across the resistance labeled 


. 3R2 in the dynamotor base. Immedi- 


ately above the circuit breakers in the 
case of the genemotor will be found 
two flat, rectangular resistors lying 
one on top of the other. 3R2 is the 
bottom one and strapping it out takes 
some resistance out of the 6 volt line 
from the battery, through the gene- 
motor, to the transmitter. Next, the 
circuit breaker 3E5 in the 6 volt. cir- 
cuit is strapped out which takes all 
the remaining resistance out of the 6 - 
volt line. Then, the winding of the cir- 


cuit breaker 3E3 is bridged with a 


10 ohm, 10 watt resistor. Since the 
original winding resistance was 10 
ohms this has the effect of making the 
breaker trip at between 325 and 350 
milliamperes instead of just over 160 
milliamperes as originally used. Final- 
ly, since the author uses the rig on 6 
volts only while portable or mobile, 
the 12 volt brushes (in the longer end 
bell casing) were removed to get away 
from commutator drag. While the 
genemotor was out of the case the 
lead going to pin #7 on the output 
plug was unsoldered since the #7 lead 
in the connecting cable will be used 
to carry current from the small 7% 
volt battery used in conjunction with 
an a. c. power pack (for keying) when 
on c. w. 

Extra connecting cables for the PE 
103, complete with 8 pin plugs, are 
available on the surplus market and 
four of them should be obtained. One 
will be used between the PE 103 and 
the modulator unit, another between 
the modulator and the transmitter. 
The female plug is removed from the 
third one and mounted on the front 
panel of the transmitter for power 
input. The other (male) plug is also 
removed and mounted on the front 
panel of the modulator for power input 
to that unit. The male plug from the 
fourth cable is mounted alongside this 
last plug for a connecting cable be- 
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tween 
units. 


transmitter 


modulator and 


General 


Since a rig of this type can be used 
in the shack, on the road, or at camp 
on hunting and fishing trips—and on 
all bands—power is one of the prime 
requisites for securing results from lo- 
cations whose topography was not de- 
signed for radio transmission and re- 
ception. For this reason no circuit 
short-cuts or tricky construction were 
used. Rather, every advantage was 
taken of resonant circuit voltages and 
other features found in the largest 
transmitters, thus making for effi- 
ciency and for maximum possible out- 
put from the transmitter. 

The rig has been used. on all bands 
with uniformly good results, especially 
on 20 meters, since the home shack 
has a 20 meter beam. The Hawaiian 
Islands and similar distances are con- 
sistent DX while the last entry in the 
log shows a 5 and 9 signal on phone 
to KG6CQ on Guam in the Marianas 
Islands. In short the rig has lived up 
to every expectation and it is hoped 
that other builders may equal, if not 
exceed, these results. 


RENEWING APPEARANCE 
OF WRINKLE FINISHED 
EQUIPMENT 


eh common fault of equipment 
housed in wrinkle finished cabinets 
is the dull appearance of such appa- 
ratus when dusty. Wiping with a dust 
rag does not remove all of the dust be- 
cause of the nature of the wrinkle fin- 
ish. Blowing with an air jet improves 
the appearance somewhat but does not 
remoye the dullness. 

A sure method of restoring the rich 
brilliant lustre of the original wrinkle 
finish is to go over it with a rag satu- 
rated with a mixture of carbon tetra- 
chloride and light machine oil. Ten 
per-cent sewing machine oil and ninety 
per-cent carbon tetrachloride will prove 
excellent. The solvent quickly evapo- 
rates, leaving a thin film of oil on the 
finish. Periodic maintenance of this 
type will keep the appearance of the 
finish like new HiZ,. 


Clint De Soto Passes Away 


Clinton B. De Soto, W1CBD, age 37, 
editor of “QST” for many years and 
more recently technical editor of ‘“‘IRE,”’ 
suffered a fatal heart attack on the night 
of April 27, 1949. Clinton De Soto was 
born in Ogilvie, Minnesota, and held an 
amateur license since 1926. 

A leading figure in amateur radio, 
scholar, gentleman and capable adminis- 
trator, ‘‘Clint’’ has left behind a host of 
grieving friends. He combined literary 
skill, unusual ability to bring out the best 
in his associates, and an unfatling devo- 
tion to his job. The IRE has lost one of 
its most capable representatives, and ama- 
teur radio, one of its most ardent sup- 
porters. The editors of ‘Radio & Tele- 
vision News’’ deeply regret the sudden 
passing of one of their most cherished 
friends. 
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thing myself.) 


or communications receiver line. 


Nobody can beat Bob Henry on a trade-in! 
Nobody can beat Bob Henry's world's lowest credit terms! 


What Receiver Would You kike to Have? 
What Do You Have to Trade-In? 
1 Will Make You the Best Deal! 


| make the deals 
rms! (1 fingyelt) 
\ the 


Bob Henry gives you immediate delivery on practically anything in the amat. 
(I carry the world's biggest stock.) 


Bob Henry gives YOU FRE. 


ten-day trial and FREE 90-day service! (I don't want you to buy anything you don't want.) 


These are just some of the reasons why Bob Henry sells more receivers than anyone in the world! 
We can do 


EVERYTHING has some trade-in value. 
business! 


Greatest continuous frequency coverage 
of any communications receiver—from 


One superb 
$275.00 


SX-42 


540 ke to 110 Mc. 
unit with 6 bands; AM, FM, CW. 
Finest performance obtainable. 


COMPLETE STOCK OF ALL HALLICRAFTERS RECEIVERS AND TRANSMITTERS 
Write for catalog, prices, time sale information 


wwe HENRY RADIO STORES 


DISTRIBUTORS OF SHORT WAVE RECEIVERS'' 


"WORLD'S LARGEST 


CUT HOLES FAST 


IN RADIO CHASSIS 


WITH A GREENLEE 
RADIO CHASSIS PUNCH 


e GRBENLEB Punches make this tough 
job easy. Merely turn with an ordinary 
wrench ... make accurate, clean holes 
in a hurry. No reaming or tedious filing. 
There’s a GREENLEE punch for each of 
these sizes: %"; %”; 34”; 7%"; 1”; 1%"5 
154”; 13%”; 114"; 136"; 114”; 24" — for 
cutting holes to take sockets, plugs, etc. 
Also GREENLEE makes Knockout 
Punches and Cutters for conduit and 
meter holes up to 3144”. Write for facts, 
Greenlee Tool Co. 1886 Columbia Ave- 
nue, Rockford, Illinois. 


“GREENLEE 


—_ © 2 


Write me what you have and what you want. 


All essential ham frequencies from 540 


SX-43 ke to 108 Mc. In the band of 44 to 55 


Mc, wide band FM or narrow 
$189.50 


band AM, just right for narrow 
band FM reception is provided. 


11240 Olympic Blvd 
LOS ANGELES 25 
CALIF. 


HAtere Ji Ja! ... 


pada Mdibaprere oie 


.. . THE NEW BROOK 
10 WATT AMPLIFIER 


Yes, this is it—a genuine Brook High Qual- 
ity Amplifier in the moderate price field. An 
amplifier of incomparable dpeael ce PER 
equalling Brook 30-watt models in all respects. 


Use of triodes in aJl stages—together with 
Brook-designed transformers, permits cleanest 
amplification ever achieved. Distortion is re- 
duced to the vanishing point. 

No matter how discriminating you are, ae 
new Brook All-Triode Amplifier will SY this 
your most exacting expectations. 7, 
finest of amplifiers at your dealer’s ?” 


ical 
Write TODAY For Free C7 & Pees 
Bulletin and Detailed “ 


BROOK FZECTRONICS, Inc. 


Dep: FF79 34 DeHart Place 
puzabeth 2, New Jersey 


SURPLUS BARGAINS 


recvR. 7 XMITTER 


(3-6me.) Recvr & 
NEW BC-4¥ either a 274N or 
your choice, or 5.3-7me, Xmtr. 


ARC-5: 4-74). 
:395| 


(slightly 
BOTH FOR 


OD 1a OL INS, (DEW) sob. snes o's.s Lee $14.95 
BCARC 5, 4'tors.3°me... 11.95 
TY ARC 5, 7 to 9.1 me. . 11.95 
yy es Se in (used). ...6 ececccccce “bho 

‘a -9.1 me. . . 
(sede et cissoa oe Tsp Statsl wleretets 9.95 
20/ARC-5 4-5.3 (used). ...ccscvccosce 4.95 
274-N Type Trans. 2.1-3 me. (used) 7.95 
BC 453 190-550 ke. (use He 
BR CAS AIG Gu (NEW) cisiele so elole orels oo bie 5.95 
En eS eee Isc re 95 
Pik ean 8 me, (used)... scvsccesccce feos 
i i .5- - (new). ...+% . 
(Used). sated te if eh ae : Rikte, Stas 12.95 
12 volt Dynamotor (can be used for above). . 7.95 
B Recvr .190-9.05 me, continuous (exc. 
TGrestarine) wWsed) i) sels ic le aasls/s.0) + e_aveus |e 19.95 
ARB CONTROL BOX (Single or Double Type) 
INDIES W alec sicllatete © cua cele 6:9 aire! eie.0 1.49 
ARN-7/BC 433 Recyr 150-1750 ke. contin- 
MOUS AUB Dos. 5 13s a 5, OG <0 ye wie se Ca ws _. 14.95 
ASB/7 Indicator Unit with Tubes (exc, basic 
unit for 5” scope) (used). ..+-++-se+++85 14.95 
XMITTER & INDICATOR 


Ideal as Radio be am position 
indicator for Ham, Television 


or commercial use. $595 


Complete with I-82... 


Spare set of Tubes for Command Recvr or 


ans. Specify which set.?...+++.+++- $ Ae 
Dynamotor 6 volts DC—300 volts DC 85 ma. 4-95 
SCR-522 TRANS. & REC. 
With Case & all Tubes, Like New.....- $39.50 
BC 375 Tuning Unit. New.....+-.-ee+es 2.95 
FILAMENT TRANSFORMERS—110 volt 60 cycle 
primary. 
12—24 volt at 2 amp. ..--eeecesserves $ 2.95 
5—24—30 volt at 20 amp, ..--seeseesees 3.95 
6.3 volt at 6 amp.—5 volt at 3 amp.— 
33 -‘volt-al E50 smal ics. & ajseys sean oid discs 1.95 
PLATE TRANSFORMERS—115 volt 60 cycle 
q primary. 
3200 volts NO CENTER TAP—NEW. 
Two (2) used SINGLE PHASE FULL WAVE 
RECTIFIER CIRCUIT give 2900 volts 
WITH 300 ma, LOAD......--seeesecse -95 
PE 0) ee A econ, Puce ur ° Serr aac Tey 15.95 
40 C.T. @ 150 ma.; 5 volts @ 3 amp.; 
6.3. volt).@. 6G” AMP... 2 cr servacessen 3.95 
80 C.T G 150_ma 6.3 volt @ 4.5 
amp.; 1.7 volt @ 5 AaMp...ecesececee 4.95 
HEINEMAN CIRCUIT BREAKERS 
0 volts 10 AMPeETed, oo. ccc races ess -89 
20 volts 20 amperes.....see-e Soles alae 1.95 
20 volts @ 30 amperes...cccccevesers 2.49 
L-8 Audio Filter (mew)... ..ececrccerseres $1.79 
Add 40c for postage. 
DC Ammeter 60-0-60 (new). ....es-eeesee . 97 
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aa 
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EE-8 FIELD PHONES 


dset, generator, ringer, etc. All in case. 
Garage extensions, Installation work, ete. 
PHONES TESTED BEFORE_ SHIPMENT. 
€ lent condition. $15.95 per pair, $8.95 each. 
Remittance with Order. Minimum Order $2.50. 
Orders F.O.B. Los Angeles, Calif. 
Prices Subject to Change without Notice. 


ESEGE SALES CO. LTD. 
Distributors of Surplus Radio and Electronic Parts 
1306 Bond Street at Pico 

Los Angeles 15, Calif. 


ENGINEERIN 


v 


RADIV BSNEERNo77 MONTHS 


De? 


| Intensive, specialized course, including strong basis 


in mathematics and electrical engineering, advanced 
Radio Theory and Design, Modern laboratory. Low 
tuition. Self-help opportunities. Also 27-month 
ourses in Aeronautical, Chemical, Civil, Electrical 
and Mechanical Engineering. Gov’t approved for 

I.’s. Enter June, Sept., Dec., March. Catalogue. 


INDIANA TECHNICAL COLLEGE 


969 E. Washington Blvd., Fort Wayne 2, Indiana 


SPEAKER RECONING 


ALL WORK GUARANTEED 


7” —$1.95 15”—$4.00 
8’— 2.20 4x6— 1.90 
10”— 2.70 5Sx7— 2.20 
12”—— 3.00 6x9— 2.50 


“ORD RE I 
nae sain CONING SERVICE 


TELEVISIOns PARTS 
& ACCESSORY CATALOG 


Complete fines of the latest equ'nment 


Send penny post card for your cop, today 


INTERSTATE SUPPLY CO; 


24 S. 10th St. St. Louis 2)». 


Lve. St. Paul, Minn. | 


Reproducer System 
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expander are shown in Fig. 1. The 
principal elements determining the 
time constants of»the circuit are the 
load resistor and bypass condensor of 
the 6H6. Increasing the size of these 
components will increase the delay 
and decreasing the values will de- 
crease the delay. A two-megohm po- 
tentiometer might be substituted for 
the fixed load resistor to make a con- 
venient means of adjusting the time 
delay to various types of music. It 
will be noticed that the cathodes of 
the 6SK7 and the 6SN7 are fed from 
“B--” through a voltage divider. This 
is necessary to provide good grid bias 
regulation. The optimum grid bias for 
the 6SK7 appears to be about 15 volts, 
while the screen grid voltage will vary 
from twenty to two hundred volts de- 
pending on the degree of expansion or 
compression. 

In operation of the expander, the 
expander voltage control is turned 
down and the bias of the 6SK7 ad- 
justed until no signal is heard. The 
expander voltage control is then ad- 
vanced until only the loud passages 
come through the amplifier. The com- 
pressor operation is quite similar. 
With the compression control off, ad- 
just the bias on the 6SN7-until the 
volume decreases slightly, then ad- 


vance the compression control until 


the loud passages are reduced to in-— 


audibility. A certain amount of delay 
in either system may be introduced 
by increasing the bias voltage. In both 
the compressor and expander, care 
should be taken that the input signal 
to the grid of the 6SK7 does not ex- 
ceed one volt, or disagreeable distor- 
tion may result. 

Fig. 2 shows the circuit for an in- 
teresting form of frequency discrim- 
ination when used in connection with 
an expander or compressor. The cir- 
cuit allows the expander or compres- 
sor to operate when one range of fre- 
quencies alone is predominate. High 
and low frequencies are fed through 
suitable filter networks to the two 
halves of a 6H6. As the output po- 
larities of the two diode sections are 
reversed, when both highs and lows 
are present, the net output voltage is 
zero. When the desired frequency 
range is present alone, an appropriate 
voltage is developed which operates 
the expander or compressor. It should 
be pointed out that the high frequen- 
cies, though having high audibility, 
may have considerably lower actual 
acoustic power. In averaging orches- 
tral music it has been found that the 
average power in the three-hundred- 
cycle region is about ten decibels 
above that in the two-thousand-cycle 
region, and for this reason it is de- 
sirable in many cases to deliberately 
attenuate the low frequencies fed to 


Fig. 3. Schematic diagram of the 40-watt, dual channel amplifier and volume expander. 
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YOURS FOR THE FIRST TIME! 


A Moderate priced Cellular Horn 
that reproduces at HIGH FIDELITY 


F YOU'VE been looking for a high fidelity cellular 

horn, at a moderate cost, just listen to the clear 
true-to-life tones reproduced by the new Racon 
two-cell high frequency horn and you'll agree your 
search is ended. 


Product of Racon advanced engineering, this all 
cast aluminum high frequency horn is logarithmi- 
cally expanded as two horns to give the widest 
distribution angle. Power capacity of unit permits 
choice of cross-over point which makes best pos- 
sible use of available cone speakers. Designed for 
flush mounting in any cabinet. Mounting template 
supplied without charge. 


Tweeter—Model #CHU2 Aluminum casting. 
Risteprice®>... 32s... Gieleelete u dark dis $37.50 


Tweeter—Model #CHU1 Standard Acoustic 
Cloth. List price...............$30.00 


Write today for our catalog 


RACON ELECTRIC CO., INC. 


52 E. 19th St. New York, N. Y. 
AEDS, BI A SEES 


SURPLUS CLEARANCE! 


The following items were procured from a nationally 
known laboratory—quantities are limited and subject 
to prior sale—order today! 


Echo Box—Type G 
-25MFD /13,000 Volts D.C, Solar Capacitor... 
Automatic Computing Sight Type S7—Sperry.. 
Variable D.C. Supply O-6KV at 3MA. i 
201% x 17 x 12 
Luminous Tube HEU ree Sg 110V— 
60 Cy.—5000 V., 360 
Sola Constant Voltage Trageioghor Inp 95-125 
Cy; outp—115 Volts 17.4 Amps, 2KW.$85.50 
Rectifier RA 57A—Western Electric less tubes. $45.00 
Power Unit 24 Volt 10 Amp output; Input 
105-125V. 60 Cycle. Housed in rack 1712x 
13x2614. Type PEC 165 
BC 957A Indicator Unit—less tubes 
Aircraft Modulator Unit M.I.T.—E.E. Radiation 
Lab with Blower and Magnetron Mounting. .$18.95 
Mark 1 Automatic Radio Direction Finder Ra- 
dio Receiver Pt. 656777 
D.C. Motor 1/10 H.P., 24 Volts 4.6 amps 6000 
RPM Holtzer Cabot 
Gyroscope Assemblies 
Fire Control Amplifier (Servo) 
Radio Transmitter 947-A Western Elec 
Range Unit BS-941-A Western Elect 
Control Amplifier Stabilized Turrets—(Sperry 
Servo) Complete with 4—6V6, 2—VR105 and 
Se tubes 
AM-14 /AP’ ee Frequency Transmitter 80/ 
115 V, 400-5 O00 Cy & 24Vi- DiC. 6s ee $16.95 
7 ft. Relay Rock-Enclosed type takes standard 
19” Panels; used but perfect 


RADIOSONDE (Weather) 
Transmitter AN/AMQ-1D 
Includes following: 1—Miniature Bat- 
tery Transmitter complete with 3A5 
tube—operates on 72 mc approx.; 1— 
Miniature sensitive relay SPDT with 
100 ohm coil; 1—Temperature-sensi- 
tive resistance element; 1—Humidity 
sensitive strip; 1—Pressure, tempera- 
ture, humidity chart, the entire unit 
is encased in the original packing and 
is brand new. $ 4 fe) 5 

* 


Model NFRD—Radio Noise Filter 


If it doesn’t work, send it back!! 

We absolutely guarantee that our Model NFRD will 
eliminate all line noises when properly connected to 
radios, television sets, short wave sets, motors, elec- 
tric shavers, refrigerators, vibrators, 0i1 burners, 
transmitters, and all other sources of interference. 
This unit will carry up to 12 amperes or 114 KW of 
poe. and may be used right at the source of inter- 
e) 


rence or at the radio. 
” 1 “we 1 ” 
ee wles only. peeing Me each $1.95 
Write for Latest Catalog R-6 Listing Thousands 
of Relays, Resistors, Condensers, Switches, etc. 


EDLIE ELECTRONICS, INC. 


Telephone Digby 9-3143 
154 Greenwich Street New York 6, N. Y. 


June, 1949 


the expander or compressor voltage 
control to make the electrical balance 
better over a wide frequency range. 
Use of a limiter is also possible. 

Using combinations of the above ele- 
ments, systems employing five or more 
channels may be constructed, with 
speakers placed on all four walls and 
the ceiling if so desired, and with 
changes in tone color and direction 
limited only by the ingenuity of the 
builder. 

Fig. 3 is the schematic for an excel- 
lent basic system including two power 
amplifiers with a total power output 
of forty watts and a wide range vol- 
ume expander. With slight: modifica- 
tions, this makes a very flexible unit 
as it may be used in the frequency di- 
vision system described at the first of 
the article, with volume expansion ap- 
plied to one or both of the channels, 
or in connection with an ordinary ra- 
dio or phonograph to provide both vol- 
ume and frequency range expansion. 
Though volume expanders have never 
seemed too popular in conventional 
systems, in multiple channel operation 
the effect is greatly intensified and 
more realistic, with best operation 
seeming to be achieved by placing the 
speaker fed by a conventional ampli- 
fier in the center of the room and the 
speakers from the high and low fre- 
quency amplifiers on opposite sides of 
the room. Between the quiet passages 
coming from a single source and the 
expanded passages coming from all 
over the room, the contrast is tremen- 
dous. 

Aside from the expander, the ampli- 
fier itself features several novel as- 
pects. A separate power supply is used 
for the screen grids of the power tubes 
as Well as the driver stages and pro- 
vides exceptionally good voltage regu- 
lation which results in lowered distor- 
tion and higher output. A _ special 
driver system is used in the push-pull 
amplifier as it was discovered speaker 
load impedance variations apparently 
produced distortion voltages on: the 
grids of the 6L6’s. For this reason, ex- 
tremely low-value grid resistors are 
used, and the phase inverter is isolated 
from the output tubes. In listening 
tests, 6B4’s were interchanged with 
the 6L6’s, the difference being almost 
unnoticeable even though no inverse 
feedback is used. 

In conclusion, the audio enthusiast 
will undoubtedly find that conven- 
tional single channel reproduction 
sounds dull and drab compared to a 
multiple channel system. 


SAVE THOSE PARTS 


EFECTIVE selenium a. c.-d. c. recti- 
fiers can be utilized as separate 
parts, and it is not necessary to dispose 
of them because they are not perfect. 
Using a pair of lineman’s pliers, take 
them apart, and you will find you have 
seven small, handy metal washers and 
one fiber washer. If the rectifier has 
round fins, you will have six large metal 


washers besides. . . . . . G.R.J. 


: 103 3 West 43rd st New York 18, N. Y. 


AIRCHARGER Model 616 


Complete 6-volt wind charging 
unit with 5-ft. tower with uni- 
versal mounting brackets for 
pitched or flat roof. Built-in 
brake assembly for remote 
shut-off of unit. Built-in auto- 
matic governor, cannot over- 


charge or over-run regardless 
of wind velocity. Furnished with 
control panel having battery 
cut-out and ammeter. Will 
charge 6 volt batteries with 
5 to 6 mile breeze; maximum 
charging rate 15 amps at 1100 RPM. These units 
ore Brand New in original crates, with full installation 
and maintenance instructions. 


Very specially priced at............. $34.95 


Exactly the same as the RCA 
630TS chassis, complete kit of 
parts, including pre-wired and aligned RCA front 
end, punched chassis, with all major components and 
sockets mounted, as shown, all RCA tubes including 
kine, complete manual with service notes, all RCA, 
New, simplified point-to-point instructions. (Free circuit 
and parts list on request.) 
Shpg. Wt 85 Ibs.cresracac vse cles $1 98.50 
Kit as above but less 10BP4 tube....... $168.50 
Shipping Weight 55 Ibs. 
12-inch kine tube........... ae selec calcig SV eeO 
15-inch kine tube. .......eeeeeee ecosee 89.50 
Available from stock, 


FM TRANSLATOR 
General Electric Model XFM-1 


Post-war version 
of the old G.E. J.F.M-90 Translator 

which was used and enjoyed by tens of 
thousands of discriminating radio listeners. 
Covers 88-108 mc range, dial 12 inches long, uses 
guillotine tuning for highest efficiency, high stability. 
Designed for export, has power inputs for 110 to 
250 volts, 50/60 cy. In attractive natural walnut 
cabinet-—10 %" high x 15%” wide x 11%” deep, 
complete with 8 tubes. Tropic-proof construction, 
Quantity limited. 


Special Price OOF ST. 4a "8 6 2 -eud $49.50 


NOTE: All prices are Net, F.O.B. N.Y.C. 
and are subject to change without notice. 


Telephone: LUxemburg 2-1500 
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RADAR, COMMUNICATIONS 


AND 
SONAR TECHNICIANS 


W-A-N-T-E-D 
For Overseas Assignments 


Technical Qualifications: 


1. At least 3 years practical ex- 
perience in installation and 
maintenance. 

2. Navy veterans ETM 1/c or higher. 

3. Army veterans TECH/SGT or 


higher. 


Personal Qualifications: 

1. Age, over 22—must pass physi- 
cal examination. 

2. Ability to assume responsibility. 

3. Must stand thorough character 
investigation. 

4. Willing to go overseas for 
year. 


Base pay, Bonus, Living Allowance, Vacation 
add-up to $7,000.00 per year. Permanent 
connection with company possible. 


Apply by Writing to 
D-4, P.O. Box 3575, 
Philadelphia 22, Pa. 


Men qualified in RADAR, COMMUNICATIONS 
or SONAR give complete history. Interview 
will be arranged for successful applicants. 


TRAIN QUICKLY! 
OLDEST, BEST EQUIPPED 
SCHOOL of ITS KIND in U.S. 


if = e 

FAIZ) 2 Opportunity Fields 
Come to the Great Shops of COYNE in Chicago dur- 
ing our 50th Anniversary Year! Get quick, practical 
training in RADIO-TELEVISION or ELECTRIC- 


ITY. GI Approved. Finance plan for non-veterans. 
Mail Coupon Today for complete details. 


NOT “HOME-STUDY” COURSES! 


You learn on real, full-size equipment, not by mail. 
Finest staff of trained instructors to help you get 
ready quickly for a better job, a fine future. 


FREE BOOKS Clip coupon for big illustrated 


Coyne book on either ELEC- 
TRICITY or RADIO-TELEVISION. Both books 
sent FREE if you wish. No obligation; no salesman 
will call. Act NOW! 


COYNE Electrical & Radio School, Dept. A9-85H 
500 S. Paulina Street, Chicago 12, Illinois 

Send FREE BOOK and full details on: 
1 O ELECTRICITY 


i 
i 
1 . 
: 
i 

oO DIO-TELEVISION - 


‘uates of universities, 


Within the Industry 


(Continued from page 24) 


sales representative for the Radio 
Division Sylvania ~-Electric Products, 
Inc., and in his new post, he will work 
closely with Sylvania radio dealers 
and distributors in Michigan, Ohio, In- 
diana, Illinois, Wisconsin, and Minne- 
sota, making his headquarters at 20 N. 
Wacker Drive, Chicago 6, Ill. The L. 
S. TAUFENBACH organization will 
serve as sales representative for the 
Pacific Coast on behalf of the Radion 
Manufactuing Corporation of Chicago. 
JAMES L. FOUCH will direct the sales 
policy for distributor, industrial, and 
custom-built items in his new capacity 
as sales manager for the C:nema En- 
gineering Co., Burbank, Calif., in the 
fields of TV, broadcasting, and mo- 
tion pictures. MID-STATE TELEVISION 
DISTRIBUTORS CORP. will distribute 
the. United States Television video 
sets in the Dayton, Ohio, area, from 
its office at 1808 E. Third Street. In 
his capacity as sales manager of the 
Magnetic Recorder Division of Air 
King Products Co., Inc., AB WAXMAN 
will expand his department’s activi- 
ties to further its program in the rap- 
idly growing industry. JOHN E. KANE, 
with many years’ experience in both 
retail and wholesale distribution of ra- 
dios and appliances, will serve as dis- 
trict salesman for the eastern portion 
of the R. W. Fordyce Company of Ard- 
more, Pa., The Fordyce Company is 
the district merchandiser of Bendix 
radio and television for eastern Penn- 
sylvania. RAYMOND S. PERRY has been 
appointed general sales manager of 
the Federal Telephone and Radio Cor- 
poration, Clifton, N. J. He will direct 
all commercial activities of Federal, 
the American manufacturing asso- 
ciate of the International Telephone 
and Telegraph Corporation. 
* * * 

GENERAL ELECTRIC COMPANY, under 
its education fund, has awarded re- 
search fellowships amounting to $18,- 
460 to fifteen graduate students for 
advanced study. 

Seven of the students received the 
Charles A. Coffin Fellowship for ad- 
vanced study in electricity, physics, 
and the physical sciences. Eight other 
students were awarded the Gerard 
Swope Fellowship for advanced study 
in industrial management, engineer- 
ing, the physical sciences, and various 
scientific and industrial fields. 

The fellowships are awarded an- 
nually on a competitive basis to grad- 
colleges, and 
technical schools who have shown 
through previous work that they could 
undertake or continue advanced study 
either in this country or abroad. Funds 
for both the Coffin and Swope Fellow- 
ships come from the income derived 
from the $1,000,000 G-H education 
fund. 

Members of the committee selecting 
the winners represented six leading 
engineering and scientific organiza- 


tions in the country, and these were 
assisted by four representatives of the 
General Electric Company, among 
them Dr. W. D. Coolidge, director 
emeritus of the G-H Research Lab- 
oratory, and A. D. Marshall, secretary 
of the fund. 
* * * 

RAY RICE, former publicity director 
for Raytheon Manufacturing Com- 
pany, has resigned to open his own of- 
fice at 60 East 42nd Street, New York, 
N. Y. 

Mr. Rice, who has served as public- 
ity director for Raytheon for the past 
four years, retains his staff and has 
taken over the space previously oc- 
cupied by the company’s publicity de- 
partment. He will continue, however, 
to handle the Raytheon publicity on 
an account basis, adding one or two 
other accounts at a later time. 

* * * 

VINCENT DE PAUL GOUBEAU was re- 
cently elected vice-president in charge 
of the materials de- 
partment of the 
RCA Victor Divi- 
sion, Radio Corpo- 
ration of America. 

Prior to his join- 
ing RCA in 1945, 
Mr. Goubeau served 
for three years in 
the Navy Depart- 
ment, as Chief of the Contract Clear- 
ance Division, which he organized and 
administered until elevated to the post 
of Deputy Chief of Procurement, and 
later, Chief of Procurement. 

Mr. Goubeau is past president of the 
New England Purchasing Agent’s As- — 
sociation and a former director of the 
National Association of Purchasing 
Agents. He was born in New York 
City and attended the De La Salle In- 
stitute. 

* * * 

THE NATIONAL VIDEO CORPORATION, 
a new manufacturer of cathode-ray 
tubes, located at 3019 West 47th St., 
Chicago, Ill., is now in full operation. 
Straight-line production, covering over 
518 continuous feet is accomplished in 
the 40,000 square-foot plant. 

President of the company is Mr, A. 
Cole, who has been in the cathode-ray 
tube industry for twenty years. New, 
streamlined machinery and _ equip- 
ment was installed in the plant so that 
each tube may be produced with a - 
maximum of efficiency. Rigid inspec- 
tion is given each finished product to 
help insure perfect tube construction. 

* * * 

A. H. NICOLL, president of Graybar 
Electric Company, was recently 
elected president of the New York Ro- 
tary Club. A member of the Club 
since 1939, he stepped up from the of- 
fice of first vice-president to succeed 
Harry D. Schmedes. 

A member of the Rotary Club’s 
Board of Directors for the past four 
years, he is also a member of the Ex- 
ecutive Committee of the National 
Electrical Wholesalers Association, a 
Trustee of the Union Dime Savings 
Bank, a member of the Board of Gov- 
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ernors of the Union League Club of 
New York, and a member of the Ad- 
visory Committee of the Chase Na- 
tional Bank’s Grand Central Branch. 


“MARS” PROGRAM OPEN 
TO AMATEURS 


EMBERSHIP in the National Guard 
Military Amateur Radio System is 
open to any Guardsman or recruit who 
possesses an amateur radio operator’s 
license, it was recently announced by 
Major General Kenneth F. Cramer, 
Chief, National Guard Bureau. MARS 
activities would be in addition to the 
regular weekly armory training of the 
National Guard and purely on a yolun- 
tary basis. 

Under the plan, ‘‘radio hams” may 
now gain experience and training as 
members of the recently-authorized 
service-wide system which will estab- 
lish amateur radio networks in the 
armed forces. It provides an opportu- 
nity for amateurs to become a part of 
the communications system that would 
play a vital part in the defense of the 
United States in case of emergency. 

The National Guard network would 
fit into the nationwide service MARS 
network in this way: The amateur 
operators would work their own sets at 
home and report to their local MARS 
Station Director at the armory or air 
base, and he in turn would check into 
a state net by reporting in to the state 
MARS Director or net control station— 
there will be one each for the Army and 
Air Guard in each state. These in turn 
will be netted into the numbered Army 
or Air Force MARS Directors and then, 
in a final check, would net in with 
Headquarters at Washington, D. C. 

Amateur radio operators interested 
in participating in the MARS program 
and who can qualify for membership in 
the National Guard should contact the 
Adjutant General of their respective 
states or the nearest Guard armory or 


air base. 


ERRATA 


In the article, “Audio Transient Distor- 
tion,” page 39, April 1949 issue, the oscil- 
loscope patterns shown at top of page were 
arranged incorrectly. The individual pic- 
tures should be from left to right, top to 
bottom, F, A, C, B, D, and E. 


* * ° 


The screen and suppressor terminals on 
tubes V, and V2, page 60, April 1949 issue, 
are shown in the wrong sequence. To cor- 
rect the error, interchange these two termi- 


nals. 
* ¢ © 
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SURPLUS BARGAINS 


FM REC. BC 603 


For 10 and 11 meters. 20 to 30 me. superhet, 
BFO, squelch; 10 push-buttons and manual 
tuning. Makes fine wide-band IF strip for 
88-108 mc. FM with converter. Includes 10 
tubes, speaker, case, and diagram. 12 volt. 
Used, good $ 


Radio Transmitter & Receiver APS 13. 410-420 mce., 
light weight, fully enclosed; 30 me, I.F. Complete 
with 17 tubes, including 5/6J6, 9/6AG5, 
1/XR105. Brand new with manual 

APS 13 Racks. 


COMMAND REC. 
Used, Good. 
BC453—.19-550 ke, ...$12.95 
BC454—3-6 me, ....... 
BC455—6.9.1 me, ..... 


64%" CONTROL CABLE 
for above command 


CONDENSERS 


Variable 3-gang; 5.5-24mmf /sect. 
N $1.29 
(5 for $5.00) 


\om 


CHOKES 


2% Milli-Henry (Miller). 
Ni 29c ea. (4 for $1.00) 


INSULATORS 


Porcelain Feed Through Type. 
| doz. $1.00 


CLIMBING EQUIPMENT 


Safety belt, leather, used, Good.$2.95 ea. 
Pole climbers and straps, used, 


R-5/ARN-7 COMPASS RECEIVER 7 


So eS 


4 i ‘ Includes broad- 
: ‘’ cast band. Freq. 
* 100-1750 ke. in 4 
bands. 5-gang 

tuning capacitor. 

15 tubes: 4/6K7, 
1/6L7, 1/635, 2/ 

6B8, 2/6F6, 1/ 

6N7, 1/6SC7, 2/ 

2051, 1/524. Like 

new. ..$14.95 ea. 


' BC-433G Com- 
pass Receiver, 
Like new. $14.95 


Send 25% with Order. Balance C.0.D. 
All Equipment F.0.B. 


C & H SALES CO. 


1850-C East Colorado St., Pasadena 8, Calif. 


LICK low signal strength witha HIGH 


THE "ALL PURPOSE" 


TELEVISION KIT 


$8 G50 


LESS TUBES 


e Latest Type of Circuits 

e AGC—Automatic Gain Control 

e Picture and Sound Automatically Locked 

¢ Sound Cannot Drift 

e Non-Microphonic 

¢ Stagger Tuned I.F. for Max. Gain and Ease of 
Alignment 

e 12 Channel Tuner 

¢ Electromagnetic Focus and Deflection 

e Automatic Stabilized Synchro — Lock Circuit 
Holds Picture Steady 

e Voltage Regulated Circuli for Stability 


Large clarified stage by stage pictures and schematics fo 
insure ease of construction. Guaranteed to work. 
Money Back Guarantee—Buy it, Inspec: it, if you don’ 
think it's the best buy. on the market=return unused 
within 5 days and your money wil! be refunded. 

All prices F.O.B. New York. 20% deposit with order. 


IMMEDIATE DELIVERY 


SOVEREIGN TELEVISION CO. 
5508 New Utrecht Ave. 
Bklyn 19, N. Y. 


GAIN 
QUALITY 


Dikectriic Durband Antenna 


The DIELECTRIC DUO- 
BAND, Model D (illus- 
trated) — just one of 
the complete line of 
DIELECTRIC antennas— 
is designed to give ex- 
cellent results on all 
channels, in low signal 
strength areas. 
e Durable! 


e Easily installed! 


e No interfering high 
frequency unit need- 
ed. One DUOBAND 
— one lead... 
that’s all you need! 


PRODUCTS CO., Inc. 


125 Virginia Ave., Jersey City 5, N. J. 


Model D 


If your jobber can’t 
supply you, send us 
his name at the same 
time you send for our 
Free Brochure RN-1l, 
which illustrates field 
patterns! 
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SURPLUS BARGAINS 


BC 375 GE-100 Watt Transmitter with tubes and one 
Tuning Units 2) ea tee 5c $12.95 


j Rotary Beam Drive Mechanism: Tere is the well 
known PROP PITCH OR FEATHERING Motor used 
by hundreds of Amateurs for rotating directional beam 
antennas. Has 2 ton thrust bearing and 1/6 HP 24 
Volt AC or DC motor. Will handle dual 3 element 10 
and 20 meter beams. No back-lash and has gear re- 
duction ratio of 9576.1. Good clean condition. Tested 
before “shipment 5.uicvicw te cece de oe ean Price $17.95 
Converted and modified ready for unlimited rotation in 
either direction for AC or DC operation...Price $21.45 


Transformer: 110 Volt 60 Cycle primary, 10 or 20 
volt secondary for use with above motor....Price $2.95 


Handset—No Batteries 


Sound Powered Telephone 


ROCHA. Parcs acc sete tle v caisis tise » dee omen ce FoR Only $8.95 
Y, Inch Electric Drill 110 Volts AC or DC with rps 
THORAC CV CHUCK. Navas sob’. slates culver sate sate $18.9 

With Jacobs Geared Chuck...........esceceees $00.85 


Table Microphone T32—with switch, 6 ft. cord & plug. 
One of the Army’s Best, Ideal for Factory call system, 
Public address, amateur use.........-++-- Only $2.45 


6 Volt Pioneer Dynamotor—600 Volt output @ MA 
DC. 5.6 Volt @ 28 Amp input. Size 6 x 5 inches. 
Ideal for mobile rig in car or boat. New. Only $19.95 


BC S2bcrransmitter. <2 secsceaccwhe core ose cteteeie $450 


Government Manuals on BC 191, 221, 312, $42, 603, 
604, 610, 659, 683, 684, SCR 284 or 508. $1.75 each 


Selvin ikie's'9\6 $16.50 BC 604..........§22.95 


Send for our new Electronic Bulletin. 


ABELL DISTRIBUTING CO., Dept. N-7 
5 E. Biddle Street Baltimore 2, Maryland 


LEARN RADIO! 


PREPARE FOR A GOOD JOB! 


BROADCAST ENGINEER 
COMMERCIAL OPERATOR (CODE) 
RADIO SERVICEMAN 


| Television Servicing 


(Approved for Veterans) 
SEND FOR FREE LITERATURE 


BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE, BALT. 17, MD. 


ae Inside Story 


ee 


of 
STETHOSCOpE 
SERVICING 


HOW TO GET THE 
MOST FROM 
YOUR RADIO 
“KNOW-HOW” 


Learn all about a new, 
simplified way of fixing 
radios. Nothing complex 
to learn, no calculating. 
Used by beginners and 
experts. Send for FREE 
manual, “THE INSIDE 
STORY,” today. 28 pages—illus- 

trated—easy to read! Shows how obsolete methods 
prevent full use of your real ability. Explains use of 
NEW techniques, 

You owe it to yourself and your future to ‘‘get out 
in front’ in your work. 


SEND COUPON OR 
PENNY POSTCARD FOR 
FREE MANUAL TODAY! 


SS Se _—-=— 
FEILER ENGINEERING CO., Dept. 6H9 

945 George St., Chicago 14, Illinois 

Please RUSH my FREE copy of ‘‘The Inside Story’”’ 


-—s 


Rate 20c per word. Minimum 10 words 


RADIO ENGINEERING 


SPECIAL instrument panels made for Custom Con- 
structors, Designers. Complete Service. Gilpin, 
Box 638, Rte. 4, Mt. Clemens, Mich. 


RADIO Engineering Broadcasting, Aviation and 
Police Radio, Servicing, Marine Operating and 
Electronics taught thoroughly. Expenses low. 
Write for catalog. Valparaiso Technical Institute, 
Dept. N., Valparaiso, Ind. 


SALE 


SELL Philco tube tester, Model 7050. Like new 
condition, $35.00. Raleigh R. Mitchell, 821 Sewa- 
nee St., Harriman, Tenn, 


SPECIAL parts made to your specs. Very reason- 
able. Leo J. Vince, W8FYA, 2805 E. 117th St., 
Cleveland 20, Ohio. 


NC-100ASD RECEIVER, 1,300 to 30,000 Kilocycles. 
Best offer or trade for RME-84. Gabriel Cassetta, 
352 S. Duquesne Ave., Duquesne, Pa. 


SURPLUS : BC221 Frequency Meters, clean and in 
perfect condition $49.50 each. Send orders to Mon- 
arch Electric Company, 411 Wood Street, Pitts- 
burgh 22, Pa. 


ALUMINUM Tubing, angles, 
complete beam. Write for list. 
Fostoria, Ohio. 


BROWNING AM-FM tuner RJ-12 with Browning 
installed drift compensating network and PF-12 
power supply, $80.00. Garrard intermix record 
changer with G.E. variable reluctance cartridge, 
$30.00. Roy Johnson, 1590 Le go Road, New 
York 62, N. Y. 


CODE tapes-Radiotelegraph practice tapes, de- 
signed for FCC preparation, Advanced, Beginners. 
Fits most phototube keyers. $2.50 postpaid. Write 
Ultradyne Electronics, Oswego, Oregon. 


POWELL Model B portable wire recorders. New. 
Professional quality. Records full hour. Seven 
available. List price $225.00. Take one or all at 
$75.00 each. G. A. Terpay, 7005 Wells Parkway, 
College Heights Estates, Maryland. 


sheets, fittings for 


RECORD Changer Parts for leading makes of 
changers. We ship everywhere. Mail orders in- 
vited. Friend’s Wholesale Distributors, 106 North 
Sixth St., Philadelphia 6, Pa. 


RADIO Service Shop quitting business. 
bargain list on test equipment and parts. 
Hays, 162 W. Union St., Virginia, Ill. 


HICKOK 156 Traceometer 3 months old, $140. 
G. Bellis, 874 Lincoln Ave., Maywood, N. J. 


TEST Equipment, Signal Generators, TV Sets and 
kits, Sewing Machine Motors, rebuilt Vacuum 
Sweepers. Bargains. Bendix, 727 N. Euclid Ave., 
Pittsburgh 6, Pa. 


Write for 
John 


Willard Radcliff, 


TOGGLE Switches, new H & H arrow 3 amp DPDT, 
ball handle, stem length %4”, 4 for $1.00, 9 for 
$2.00. Rectifier capacitors, surplus Aerovox, 2000 
mfd 35 VDC $2.50 each. All items postpaid in U.S. 
Kissel Electric Products, 431-N. Sherman, Galion, 
Ohio. 


RADIO Diagrams under seven tubes 30c, over six 
tubes 60c. Television Diagrams $1.00, with service 
data, $2.00. State manufacturer and model num- 
ber. Kramer’s Radio Service, 36 Columbus Ave., 
New York 23, N. Y. 


BC-348, LIKE new 
new, $40. E. J. Czerwinski, 
Ohio. 


GRILL Cloth, Celanese, 
1000 square inches for $1 bill. Write for list of 
lowest priced national brand parts in_ nation. 
Bursma Radio, Route 5, Grand Rapids, Mich. 


TELEVISION, radio, tubes, parts. Send for free 
bargain list. Hallmark, 592 Communipaw, Jersey 
City." Nits. 


BARGAINS: New and reconditioned Hallicrafters, 
National, Collins, Hammarlund, RME, Meissner, 
other receivers, tuner, television receivers, trans- 
mitters, amplifiers, speakers, etc. Lowest whole- 
sale prices. Terms. Shipped on trial. Liberal 
trade-in allowances. Write. Henry Radio, Butler, 
Mo., and 11240 W. Olympic, Los Angeles, Calif. 


BARGAIN Hunting? Radio Servicemen write. 
Sensational catalog. Henshaw Radio Supply, 3619 
Troost, Kansas City 3, Mo. 


HEARING Aids. Zeniths, others. All used but 
working. Make miniature transmitters or receiv- 
ers. Complete with cords, ear piece, $20 ea. 
Shelby Instrument, 321 W. 7th, Long Beach, Calif. 


LOWEST Prices Radio Tubes, parts. Bargain 
lists, 3c. Potter, 1314 McGee, Kansas City 6, Mo. 


WRITE Dept. RN18 for our free wholesale list 
of Radio parts & accessories. R. C. Radio Parts 
& Distributing Co., 731 Central Ave., Kansas 
City 6, Kan. 


HOTTEST surplus list 
tronics-Hydraulics, Aircraft-Gadgets. 
Everett, Wash. 


TWIN-LEAD : 
stamp for sample. 
Little Falls, N. J. 


110VAC. $78. BC-314, like 
2835 Elm, Toledo, 


light and dark pieces. 


in the country. Flec- 
Dick . Rose, 


300 ohm; $1.65 per 100 feet. Send 
Harry H. Van Dick, Box 236, 


WANTED 


AN/ART-13, BC-348, RTA-1B, AN/APN-9, R5A/ 
ARN-7, AN/ARC-1, AN/ARC-3, BC-788-C, I-152, 
MN-26, Test sets with TS- or I-prefix, Dynamo- 


tors, Ccntrol Boxes, Transmitters, Receivers, 
Power Supplies, etc. State quantity, condition 
and best price first letter. HI-MU Electronics, 


Box 105, New Haven, Conn. 


WANT To Buy a few BC-654 Transmitter-receiver 
sets or complete SCR-284A sets. Must be New or 
Good Clean-used condition. Write giving condition 
of set or sets available with listing of components 
and price asked. W. H. Gilman, 2144 S. Kedzie 
Ave., Chicago 23, Ill. Phone BIshop 7-6340. 


FILTER Choke Assembly: New 2 section 250 ohm 
D.C. resistance per section, breakdown voltage 
1500 R.M.S. metal case. Order Today: $6.75 each. 
General Mdse. & Equipment Co., Dept. 2A, Box 
18, Sharon, Pa. 


NEW 663-A RCP electronic voltmeter $30.00, cost 
$49.50. Hickock OS-10 ‘signal generator with 
0-10,000 cycle B.F.O. built in db meter, excellent, 
$33.50. Solar condenser checker with AC-DC 
V.T.V.M., $22.50. Supreme 561 new $90.00. 
W-5MMK. H. E. Wirth, Bay City, Texas. 


12B8 & 25B8 TUBES, Adapter Unit using 2 mini- 
ature tubes (6AT6 & 6BA6 for 12B8, and 12AT6 
& 12BA6 for 25B8). Takes less space than original 
tube—nothing else to buy—just plug in & it works. 
Money-back guarantee. 12B8 or 25B8 unit com- 
plete: $2.49 each. 10 units for $22.50. Send 25% 
deposit, balance C.0.D. Write for free parts cata- 
log. Commercial Radio, 36 Brattle St., Boston, 
Mass. 


POWER & Lighting Plant: Portable, compact 110 
volt A.C. 60 cycle 800 watts. (Same as house 
service) direct driven by 2144 H.P. to 3 H.P. Lat- 
est designed engine. This Month Special direct 
from builder $235.00. F.0.B. Sharon, Pa. Order To- 
day. General Mdse. & Equipment Co., Dept. 2 B; 
Box 18, Sharon, Pa. 


VACUUM tube voltmeter plans. Special feature 
give appearance (and performance) equal to fac- 


tory built. Use parts you have. Plans, 10c. 
Hawkins Radio Co., 621 E. 31 St., Kansas City 3, 
Mo. 


COAXIAL Cable. Identical characteristics as RG- 
58/U. Send dime for 3-foot sample. Harry H. Van 
Dick, Box 236, Little Falls, N. J. 


RADIOS, 
free list. 
E. 101st St., 


record players, tubes, parts; send for 
Mr. Morillo, Mike’s Radio Service, 173 
New York 29, N. Y. 


WESTERN Electric CF-1, CF-2, CF-3, CF-4, CF-5 
CF-6, H, H-1 Carrier, EE100, EE101A ringing 
equipments. All models teletype. All models RCA 
Marine transmitters. Box 485, % Radio & Tele- 
vision News, 185 N. Wabash Ave., Chicago 1, Ill, 


SITUATIONS WANTED 


SELECTED group of men, graduates of well-known 
trade school, desire employment in Radio Field. 
Will travel anywhere. Qualified in radio servicing, 
installation, test instruments, circuit operation, 
etc. Contact Placement Dept., Eastern Technical 
School, 88 Purchase Street, New Bedford, Mass. 


COMMERCIAL Operator. 
graph desires assignment overseas. 
Buena Vista, Iowa. 


First Phone and Tele- 
Box 19, North 


HELP WANTED 


EXPERIENCED men to take charge of radio main- 
tenance department for small scheduled airline. 
Write to Box 483, % Radio & Television News, 
185 N. Wabash Ave., Chicago 1, Ill. 


INSTRUCTORS in Electronics and Radio Prefer 
former Navy Radio Technician instructors willing 
to locate in the Detroit, Mich., area. Write to Box 
452, Y Radio & Television News, 185 N. Wabash 
Ave., Chicago 1, IIl. 


SALESMEN to sell Nationally Advertised Brand 
Radio Tubes to Dealers and Servicemen at liberal 
discounts. Good commissions paid. Box 480, % 
Radio & Television News, 185. N. Wabash Ave., 
Chicago 1, Ill. 


RADIO & TELEVISION NEWS 


" 


Bi ale i te Dn 


June, 


PATENT ATTORNEYS 


LANCASTER, Allwine & Rommel. Registered 
Patent Attorneys. Patent practice before U.S. 
Patent office. Validity and Infringement investi- 
gations and opinions. Booklet and form “Evi- 
dence of Conception’ forwarded upon request. 


Suite 414, 815 15th St., N.W. Washington 5, D.C. 


HERMAN Lewis Gordon, Registered Patent Attor- 
ney. Patent Investigations and Opinions. Warner 
Building, Washington, D. C. 


CORRESPONDENCE COURSE 


HAM License ! Got yours yet? If you find Morse 
Code difficult write for Free Code Memorizing les- 
son. Complete course $1.00. Dept. R, Otto Luther, 
New Preston, Conn. ; 


AMATEUR radio licenses. Complete code and the- 
ory preparation for passing amateur radio exam- 
nations. Home study courses. American Radio 
Institute, 101 West 63rd St., New York 23, N. Y. 


USED Correspondence courses and books bought, 
sold, rented and exchanged. Catalog free. Lee 
Mountain, Pisgah, Alabama. 


USED Correspondence Courses and Educational 
Books, bought, sold, rented. Catalog free. Edu- 
cational Exchange, Summerville, Ga. 


MISCELLANEOUS 


HERE’S a natural for you electrically inclined 
people. Active coin machine business in Indian 
Head Resort Country in immediate area of over 15 
million dollars public works projects. Virtually 
all post war equipment. Complete stocks of rec- 
ords and repair parts. Thriving year around busi- 
ness. Write John Kalasardo, Ladysmith, Wis. 


F. M. CONVERTER, old to new band, with in- 
structions. Paine, Cornelia St., Boonton, N. J. 


VITAL radio information for beginners to engi- 
neers published in 13 radio magazines instantly 
located with monthly cumulative index. 200 list- 
ings add each issue. One year of index service 
$1.50; two years $2.25. Indexes for 1946 through 
1948 available. Postcard brings full details free. 
Radiofile, 255 W. 84th St., New York 24, N. Y. 


TECHNICAL Report No. 101. Practical Trans- 
former design, construction and repairing. $2.00 
Postpaid. Conrad Roeschke, Buckhorn, New Mex- 
ico. 


27 YEARS of experience Radio Repairing. Sim- 
plified system. No calculations. No formulas. 
Total price $2.00 postpaid or C.0.D. Moneyback 
guarantee. Ross Radio, 14615 Grandriver, Detroit 
27, Mich. 


BRITISH Company prepared to accept from an 
American financial group or Radio and Accessory 
Manufacturers proposition for manufacturing un- 
der British patent license in America, the highly 
successful invention of Radio Intercommunication 
now being sold in great numbers in many parts of 
the world. Write to: Messrs. Comuniphone Ltd., 
8/10 North Audley St., London, W.1. 


QSLs-SWLs Postpaid! 
32, Manchester, N. H. 


RADIOMEN, Servicemen, Beginners. Make more 
money, easily, quickly. $250 weekly possible. We 
show you how. Information free. Merit Products, 
216-32R 132 Ave., Springfield Gardens 13, N. Y. 


ELEMENT One revision complete, Elements Five 
and Six newly released questions only with an- 
swers for Radio-telegraph exams; one dollar. A. A. 
McKenzie, 245 Poplar Ave., Fairmont, Hacken- 
sack, N. J. 


Samples free. W1HJI, Box 


RADIO 
and TELEVISION NEWS 
Classified Columns 


Really Bring Results 
Use Them Frequently 


TALK ANYWHERE-INSTANTLY-TO ANYONE ! 


7 
DIFFERENT PLACES! Not a 
loud room volume—NO 
**PLUG-INS’’ OR TUBES NEEDED! 
or hang it! SIMPLE and QUICK TO 
HOOK UP. For HOMES, OFFICES, 
STORES, FARMS, etc. 
satisfaction. Write for 
mea FREE details today! 
AGENTS 


Guaranteed 
as low as 


$9.97 


each 
Nebr. 


Kearney, 


MIDWAY CO., RN-6, 


1949 


Thee Mecaonee 4.10910 AM-FM7aener 


Servicemen and others interested in custom installations will be quick to 
appreciate the many top features of the MEISSNER 9-1091-C AM-FM Tuner. 

Here is real quality — precision workmanship — outstanding design, all com- 
bined to give you the very highest fidelity reception and at remarkably low price. 

Frequency response — sensitivity both are phenomenal! Compare the specifica- 
tions below and your choice will be the MEISSNER 9-1091-C Tuner. 

MEISSNER is designing a high fidelity amplifier for this tuner. Watch for the 


release announcement. 


See The 9-1091-C Tuner At Your Jobber 
Or Write For New Meissner Catalog 


Features 


@ Frequency Response flat with plus or 
minus 2 db 30 to 15,000 cycles 

@ Bass Control provides 10 db boost at 
40 cycles 

@ Treble suppression of 12 db at 8,000 
cycles 


@ Input Jack for Crystal or high level 
magnetic type phono pickup 


EISSNER 


SOLVES EVERYDAY 
PROBLEMS 
HELPS YOU GET 
AHEAD IN LIFE 


How many times have you lost money because of a mis- 
take in figuring? Do you know how to figure quickly and 
correctly? Can you figure discounts, interest rates, taxes 
and all the other calculations you meet up with.in your 
daily life? 


Are you having trouble qualifying for Civil Service Exams 
or Armed Services Promotions, because you’re not up on 
mathematics? 


Here is the book that gives you a good background in 
mathematics; that takes all the irritation and drudgery 
out of it. You don’t need to be scared of mathematics, 
because here’s the subject explained without frills, with- 
out useless computations. Here’s the book for men in 
Radio jobs; for business men; technicians and craftsmen, 
explaining and answering everyday mathematic prob- 
lems in easy-to-understand words and illustrations. 


Yes, it’s the key to a simple understanding of mathe- 
matics. It’s a real home-study course in mathematics for 
the man who’s alert to its importance in the world today. 


ELEMENTARY MATHEMATICS 
@ EASY — SIMPLIFIED — PRACTICAL © 


| CONTENTS OF BOOK ~~~} 


CHAPTER 1. Arithmetic — Addition — Subtraction — 
| Multiplication—Division. 
CHAPTER ll. Factoring and Cancellation—Fractions 
| ~—Decimals—Percentage—Ratio—and Proportion, 
CHAPTER Ili. The Metric System, 
| CHAPTER IV. How to Measure Surfaces and Capac- 
ity (Geometry). 
| cneree Vv. Powers and Involution—Roots and Evo- 
ution, 
CHAPTER VI. Mathematics for the 
| Manual and Technical Craftsman 
—Thermometer conversions— 
| Graphs or Curve Plotting—Log- 
arithms—Use of the Slide Rule. 
| CHAPTER VII. Special Mathematics 


ONLY 


a | 


for the Radio Technician. 
CHAPTER VIII. Commercial Calicula- 
tions — Interests — Discounts — 
Short Cut Arithmetic, 
CHAPTER x. eee and Meas- 
f ures—Useful Tables. 


Send Stamps, Cash or Money Order. 3 


POSTPAID 


Send Today for Your Copy 
of This Indispensable Book, T E< ii Py i FAX | 
in Your Pocket. . 

pshariey fay ag 110 N. Franklin St., Chicago 6, Ill. 


t Can Be Carried Readily 
Ce SS SS ES A SS SS cs oT 


@ Sensitivity less than 10 microvolts 

@ “Broad” or “sharp” selectivity for AM 

@ Hum level 60 db below full output 

@ Output 11 volts high imp. terminals, 
2 volts on 500 ohm terminals 


@ 300 ohm FM antenna input. FM an- 
tenna and line act as efficient AM 
antenna 


MEISSNER MANUFACTURING DIVISION 
Maguire Industries, Inc., Mt. Carmel, Illinois 


HERE'S A 
“REAL” SPECIAL! 


RADIO-AMPLIFIER 
STEEL CABINETS 


Handsome multi-use cabinets, made for RCA. Will 
beautify any RADIO or ELECTRONIC EQPT., AM- 
PLIFIER, POWER SUPPLY, TEST, INDUSTRIAL, 
or MEDICAL APPARATUS. Sloping dial (6%” x 
15%"); GLISTENING CHROMIUM 


GRILLE & SIDE TRIM. Marine grey 
wrinkle finish. Overall: 16447x934”x10%4”. 
Shpg. wt. 10 Ibs. BRAND NEW! WHILE 
PHM ANS Tekas tise to tee eclareiee 


VARIABLE CONDENSERS: 


I 
(24%4"x2%4"x14%"), closes right. 
ing shafts.. Shpg. wt. I Ib. ......-26... 00 
EXPERIMENTAL TUBES: Assortment of 20. re- 
ceiving types for Testing, Research, etc. $i 00 
All lament tested .n0.7'c.c's scuiee see 20 for : 


—> ALNICO MAGNETS: NEW “EXPERI- 
Bie MENTAL” KIT of 10 asstd. powerful Bar, 
OcK, 


“U,” Circular, etc., types. Shpg. 
wt. 2"lbs, “Kit of 10-for ONY... «<2 «0456 $ f 98 
SAVE TIME! SAVE MONEY! 
REPAIR YOUR OWN SPEAKERS with these 


professional kits! 

SPEAKER REPAIR KIT: The “‘BIG” kit— 
worth many times its price in convenience. Con- 
tains 25 asstd. mtg. rings, 10 spiders, 25 voice 
coil forms, 3 yds. felt strip, 20 chamois leather 


segments, kit of 16 shims in leather 49 
case, tube speaker cement, WITH IN- 9 
a a 


STRUCTIONS. Shpg. wt. 5 Ibs. 
ONLY 
SPEAKER CONE KIT: A LEOTONE SPE- 
CIALTY SINCE 1927! Handy assortment of 4” 
to 12” top quality moulded & free $ 00 


edge (magnetic incl.). Less voice coils. 
Kit of 12 asstd. 


SPECIAL BARGAIN OFFER! BOTH $ 95 
‘NEPAIR & CONE KITS’ FOR 3 


SURPLUS ARMY FIELD WIRE (W-110B); twisted 
pair, all-purpose wire for indoor or outdoor use: Ra- 
dio, telephone, or bell wiring. 7-strand steel & cop- 


per. Available only in coils 300 to 450 ft. Specify 
min./max. length desired. Shpg. wt. oa | 

lbs. per 100 ft. NOW _AT THE RIDIC- 2c PER 
ULOUSLY LOW PRICE OF.......---ere. FT! 


Min. order $2.00—20% Deposit on all C.O.D.’s. 
Please add sufficient postage—excess refunded. 


RADIO CO. 
lea RE eae 65 Dey Street 
New York 7, N. Y. 
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HOW TO 


CRACK Uc [ROW CURTAIN 


OF LANDLORD RESISTANCE TO 
ROOF TOP ANTENNA CHAOS 


NOCRAFT 


Maltivideo Comectors 


Any good antenna and 300 ohm 
feedline will operate many TV receivers 
with the same performance as if using 
separate antennas. Non-cumulative 
insertion loss of only 4 db. No cutting 


or baring of feedlines. 


List Price $12.85 


EVES (oundezaft CORP. 


10 EAST 52nd STREET + NEW YORK 22, N.Y. 
To REEVES SOUNDCRAFT CORP. 

10 EAST 52nd ST., NEW YORK, WN. Y. 
PLEASE SEND STORY AND DISCOUNTS . . . 


NAME 
ADDRESS 


INDIVIDUAL [J . DEALER [J 


« RADIONIC «z 
AWouse of Radia and “Television Suys 


TV RECEIVER The famous RCA 630TS design 
91 sq. in. picture, 30 tubes. Beautiful 
cabinet. $295 


TV ANTENNA Hi-Lo freq. 2 dipoles with re- 
flectors. 8 ft. steel mast. Hardware, 
brackets, insulators, complete 


TRANSFORMER RCA model. 400V @ 200 ma, 


6.3V @ 4A, 5V @ 3A. Shell type, uni- 
versal mounting. Shpg Wt: 9 lbs $3.95 


SPEAKER Genuine RCA, 10 watt, 12” speaker, 


Powerful Alnico V magnet. 3.2 ohm 
voice coil. New. Beautiful design $3 95 


TUBES Standard brands up to 80% off. Send for list 


R A D | 0) N I EQUIPMENT 


COMPANY 


; Tribune Theater Entrance 
170M Nassau Street Hy New York 7, N. Y. 
WOrth 2-0421 :: Open daily 9 to 6--Saturday 9-5 
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the possibility of an occasional change or omission in the preparation of this index. 


While every precaution is taken to insure accuracy, we cannot guarantee erie 
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Mobile TV UNIT 


(Continued from page 53) 


_ reaches the home station through the 
‘use of telephone circuits. On most 
remote broadcasts, a crew of 10 or 11 
men is needed. In addition, person- 
nel are needed in the TV control room 
and at the transmitter at Radio City. 


BUILD AND SAVE WiTH 


RADIO KITS 


2-BAND RECEIVER 


Enjoy both standard broadcasts 
and the logging of foreign and 
distant Stations. 6 tube circuit 
of advanced design: RF amp 
12SK7, Converter 
12SK7, Det 
aeooes Output 35L6, Rectifier 

35Z5, 5” speaker. Tuning 
range 550 kc—1600 ke, 6 me— 


See’ RADIO KITS At 
These Leading Distributors! 


ALABAMA 
Birmingham..,...Ack Radio, 223 N, 22nd St. 
ARIZONA 
Phoenix.....Radio Specialties, 401 W. Jackson 
ARKANSAS 
Little Rock. ...Carlton Radio, 109-11 W. Ninth 
CALIFORNIA 
Inglewood....... Acorn Radio, ke So. La Brea 
Los Angeles. .Kierulff & Co., 820 W. Olympic 


Los Angeles...... Radio Equip., $13 West Pico 

Pasadena. eanDire Electronic, 37 E. Union St. 

San Bernardino, . . .Geo. Bagley Co., 1216 D St. 
CONN ECTICUT 


New Haven....Ammrad Co., 920 Howard Ave. 


: : FLORIDA 
* Before the new mobile unit was re- 16 me. 110 volts AC-DC. Com- [ii Tampa......Tampa Radio Tele., 2706 Florida 
' ceived, two portable cameras had to nt Soon axe STAD Atlante Concord Radio, 265 Peachtree St 
: ODEL $-6x, anta...... ‘ ; 
. be transported to the scene on ordi- a Savannah. “Specialty Distr.. 223 E. Broughton 
nary trucks. As they were the only Signal Generator Chicago. . Concord Radio. 901 W. Jackson Blvd. 
cameras for televisio whi h g Chicago..... Newark Electric, 323 W. Madison 
A pak al blab fundamantelacy Cau be extendeert extant Kentucky Radio, 351 W. Short St 
* f f - e. iste ; ‘ . 
owned by WTMJ-TV, it was quite a ed to cover ‘Over “a, 100: mega- Louisville... . Electronic Serv., 119 S. Sixth St. 

2 cycle range on strong ar- LOUISIANA 
problem for the engineers to set up A art acto: yo oho may New Orleans...Allen Supply, 916 N. Claiborne 

the portable cameras for both studio Be’ ‘used internally for modu- MASSACHUSETTS 

lating the signal or externally Boston...... Foto Radio, 257 Huntington Ave. 
and remote broadcasts. Now two stu- for audio testing purposes. | Boston.” < |. Radio Wire Tele., 110 Federal St. 
dio-type RCA cameras for television Lad oud andes sez, $ 18.95 Bt. Bouts. ¢ is"... Walter Ashe, 1125 Pine St. 


NEW JERSEY 
.Hallmark Elec., 592 Cummunpaw 
»Radio Wire Tele., 24 Central Ave. 
NEW YORK CITY 
Bronx... . ses Fordham Radio, 2269 Jerome Ave, 


VACUUM TUBE 
VOLTMETER 


“work have been received, making 
more extensive programming possible. 
Until the new cameras arrived, studio 


Jersey City.. 
Newark... 


5 b At ry needa A, bridge type voltmeter ot fa apa BEcoetns Hote So ae oe 
anha n.. .Douglas Oo, eenw e 
and remote broadcasts could not be @ 0-500 microamps DC 41/2” Manhattan.’ -Newark, Electric, 242 Ww, 55th St. 
« anha eee io, . 
scheduled in the same broadcast seg- 11 megohms DC, 6.5 megohms Manhattan. iRadio Dealers, 154 Greenwich St. 
AC input resistance. .01 ohms Manhattan, ...Radio Wire Tele., 100 Sixth Ave, 
ment. kee ot & ranges. Manhattan...... Rand Radio, 84 Cortlandt St. 
A ; s volts, NEW YORK STATE 
ne In the mobile truck, the following Siete Ao oro tone Hempstead, L. I. ... Island Radio, 412 Fulton 
ec ° e ° ° sion’ ¥£ t Th rfect in: ount Vernon.,.... adelco, est 1s' ° 
- special equipment for TV operation in strument for” signal Caciug and PENNSYLVANIA 
¥y * . A ynamic esting. 
_ the field is installed: A complete 7000 Ask for KIT MODEL $23. 95 rede = Pan sean sage Tanita 
. one Re eg Tee @ TORS, Only. ccs cote ais eading....Geo a ’ St 
megacycle microwave transmitter and COMBINATION KIT for Sunbury... Blectronic Sales, 734 Market St. 
' its four-foot parabolic antenna; three High Voltage and High Fre- ‘Rape DBP er peso tei pee 
4 Ae - quency Testing 
* complete television camera chains Complete outht, includes Kit Memphis... Memphis Sporting Gdso 162-N. Mam 
2 A es odel O lus two probes, igh Nashville, .Currey’s, 109 Sixteenth Ave, South 
with synchronizing generators and Frequency Probe up to 10 KV 


and High Voltage Probe up to 100 Mc and over. $29 95 
Ask for Hy MODEL O12-K, only. .... 222 eeeeaes . 


TEXAS 
-Amateur Hdatrs., 828 Brooklyn 
L KITS SOLD ‘LESS SOLDER AND WIRE 


VIRGINIA 


master monitor switching and power San Antonio... 


ies; i - Jobber and Export Inquiries Invited! nar : 
See oO mpicte remote audio am FREE—Send for Catalog P of all Radio Kits Norfolk..."“Ashman Distr. Co., 807 Granby St: 
plifiers, with cases containing six dif- WASHINGTON 
ferent types of microphones for va- RADIO KITS COMPANY bhatt bere iat Sa CRD Kar Radio, P.O. Box 676 


if Kits Are Not Available at Your Local Supplier, 
120 Cedar Street, New York 6, N. Y. Write to Us Giving Supplier's Nainae 


MULII- SOCKETS! | iNew All-Triode 10W 


soa col oie | Hi-Fi Amplifier Kit! 


rious types of broadcasting; compart- 
ments for camera tripods, announcers’ 
video monitor and view finders; cam- 
era cable, 500 feet, on reels, 250 feet 
of power cable, and 500 feet of micro- 
phone cable. A complete power dis- 
.tributing panel with power metering 
and voltage regulators. 

In November, 1948, the mobile unit 
made its longest trip to do a remote 
broadcast. This was to Wrigley field 
in Chicago for the Green Bay Packer 
—Chicago Bear game. Most broadcasts 
from Chicago are network programs, 
but this particular one was exclusive 
with WTMJ-TV and, therefore, all op- 
erations had to be handled by the sta- 
tion. At any rate, the mobile TV 
truck proved itself in the test. -f0+ 
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For single crystal Sane 
with |/2 spacing. Will 
also receive MOSLEY 
CAT. 300P PLUG for 
deadending 300 ohm 
line. 


CATALOG 53 


Y A three-way socket 

Py for mounting 3 

crystals with V," 

pa spacing side 
y side, 


SUN RADIO AMPLIFIER, MODEL CR-10 


Build This High-Quality, All- 
Triode, Self-Biased, High- $42. 50 
Fidelity Amplifier For Only.. 

From the design published by Consumers Re- 
search, Inc., of Washington, N. J. 
Brilliant amplifier for use with FM/AM tuners and 
changers. Compare these specifications! Freq. 
Response: 20-15,000 c.p.s. ++! db, Built-in pre- 
amplifier and equalizer for use with magnetic 
cartridges. Hum level: 60-70 db. below rated 
output at radio input. Distortion: less than 2.5% 
at 10 watts; 2.5% at mid-frequencies at 11.8 
watts. Gain: radio, 75 db.; phono, 97 db.; mag- 
netic pickup, 117 db. at 50'c. p.s. Complete with 
all 7 tubes, components, punched chassis, hard- 


CATALOG 56 receives 6 crystals mounted side 


by side. 
OSLEY MULTI-SOCKETS are_ one-piece units 
Marean be installed easily with the four screws 


provided. 


EL 
MOSLEY CRYSTAL HOLDER ADAPTERS 


ware, etc., and simplified step-by-step instruc- 
(Catalog Catan tions. Order now! 
B29) Laboratory-wired and tested...... $69.50 


Fits 2” crystal holder to 
34” spacing. a 


FOR SALE AT YOUR JOBBER 


MOSLEY ELECTRONIC SPECIALTIES 


Fits 3%” crystal holder to 
VY." spacing. 


SUN RADIO Sx 


ano ELECTRONICS COMPANY. INC. 
122-124 DUANE STREET 

New York 7, N.Y. BArclay. 7-1840 
2 BLOCKS NORTH OF CHAMBERS ST 


(WZF QY) 


2125 LACKLAND Ro. OQVERLAND(/4) Mo. 


June, 1949 


Whether you require large quantities of relays for Es 
production runs or single units for laboratory or 
amateur work, Wells can make immediate delivery 
and save you a substantial part of the cost. 


RELAYS 


FOR EVERY PURPOSE 
Over a Million in Stock! 


Our capable engineering staff is prepared to offer 
assistance in the selection of correct types to suit __ 
your exact requirements. Bo 


Each relay is brand new, standard make, inspected, 
individually boxed and fully guaranteed. 


The following list represents only a tiny portion of 
our relay stock. Write or wire us for information on ie 


STANDARD DC TELEPHONE RELAYS sh : rs 
Stock Operating Coil Net types not own ee —_] a 
No. Voltage Resistance’ Contacts Manufacturer Each * 
eM 24V 1500. OPST (NO) Auto. ees u #4 : . "x 
R-102  24V 400 PDT Auto. Elec. i 2 ; 
R103 24V DUAL-1000 3PST (NO) Auto. Elec. 1,35 CUTLER HAMMER Z ‘aa 
R-105 24V 600. 3PST (NO) Clare 1.20 HEAVY DUTY CONTACTORS 5 “0; 
R-106 24V 1300. 3PST (NC) Clare 1.25 Z : 
oe 12V a+ Mae “a coun et 3 r 
“153 w 12V 00, SPDT-SPST (NO) Stromberg ; : FE 
R-154  12V 200. SPST (NO) Clare 1.20 SENSITIVE Stock Operating Coil Net 4 
R-155  12V 100. SPST (4NO4NC) Auto Elec. 1.15 DC RELAYS No. Voltage Resistance Contacts Manufacturer Each y 
R-158 6V 50 4PST (NO) Stromberg 1.10 R-178 24V DC 100 SPST (NO) 100A. 6141H34A $3.85 .r 
R-159 6V 50 DPST (NO) Stromberg 1.10 oe R-179 6V0C 6.5 SPST (NO) 50A. 6C4IH83A 3.00 > 
R-160 6V 12 3PDT-3PST(NO) Auto. Elec. 1.05 R-180 12V DC 25. SPST (NO) 50A, 604308 3.25 
R-161 6V 10 3PST(2NC-1NO) Auto. Elec. -90 R-181 24V DC 65 SPST (NO) 100A  6041H8B 3.85 
R-121 150V 5000. 2PST(NO)SPDT Clare 165 | Stock Operating Coil Net |H-232 24V 55. SPST (NO) SOA. MetalCased 3.25 
R-123 150V 6300 SPST (NO) Clare 1.75 | No. Voltage Resistance Contacts Manufacturer Each |H-233 6V 15 SPST(NO) SOA. MetatCased 3.15 
R-602 150V 6500 3PST (NO) Clare 1.75 |R-218 4-6 800. SPDT Kurman 220 $1.95 | H-235 24V 70. SPST (NO) 100A. Type B6 3.85 
R-515 24V 750 SPST (NO) Clare 1.25 |R-220 75V 5000 SPOT Allied Cont. 1.20 
R-517  12V 250 OPST (NO) Clare 1.20 | R-221 18-24V 5000 SPST (NO) Allied Cont. 1.15 DIRECT CURRENT AIRCRAFT CONTACTORS ' 

R-519 250V 14000. SPOT Auto. Elec, 195 |R-174 250V 5000 OPST (NO) G.M. 1.85 Stock Operating Coil Net 
R-520 250V 14000 DPOT R.B.M. 2.10 | R-175 350V 11000 DPDT-DPST (NO) G.M. 2.95 No Voltage Resistance Contacts Manufacturer Each 
R-521 32V 1000. OPOT Kelloge 1.20 | R-176 24V 250 DPST (NO) GM. 1.50 R-182 28V 80 SPST (NO)25A Guardian $1.8 . 
R-166 24V DUAL-200. DPOT-SPST(NO) Stromberg 1.59 |R-177 24V 300 4PDT G.M, 1.65 R-183 24V 60 SPST (INO) 50 A: Salen Bradley 2. EH ne 
R-168 24V DUAL-200. 4PST (NO) Auto. Elec 1.20 | R-600 8-12V 5000 SPDT S-Dunn-KS 2.10 3 Type B6A e:. 
H-240 250350V 40000 DPST (NO) Auto. Elec. 295 |R-507 24-48V 1000 Spor. DPST (NC) Guardian 115 R-184 28V 50 SPST (NO) 100A. Generai Elec. 2.95 oe 
prtine 4 S30 SPOT SRS Etre jesse 1.25 ' R-189- 24V 100 SPST (NO) 50 A. Leach SOS5ECR 2.75 a 
TYPE 18 DC TELEPHONE RELAYS R-186 24V 132 SPST (NO)50 A. Leach 7220-3-243.50 4 
Stock Operating Coil Net TYPE BO DC RELAYS hyd st 200 Sper inoy * ei peas ee 
No Voltage Resistance Contacts Manufacturer Each | Stock Operating Coil Net | R- : ied Cont, . 
R-109 | 24-48V 000. SPOT Auto. Elec. $150) No, Voltage Resistance Contacts Manufacturer Each | 4-234 14V 45 SPST (NO) 30A, = 1.65 a 
R-110 24-32 3500 SPOT Auto.Elec, 1.50 | R-169  24V 250 SPST (NO) Allied Cont. $1.95 Lay 
R-112 90-120V 6500 SPST (NC) Auto. Elec. 175 |R.171 24V 230 DPDT Allied Cont. 215 ANTENNA CHANGEOVER RELAYS © ah! 
R-114 24 500 4PST (NO) Auto, Elec. 1.30 | R172 5-8V 30 DPDT-SPST (NO) Allied Cont. 1.70 |Stock Operating Coil "Nee ow 
R-603 24V 400 DPST (NO) Auto. Elec, 125 [R173 2-6V 5 SPST (NO) Allied Cont. 1.25/ No. Voltage —- Résistance Contacts Manufacturer Each 
H-238 24V 150 DPDT-SPST (NC) R.B.M. 125 | R529 24-48V 1000 DPOT Allied Cont. 2.50/R-192 6-12V DC 44 2PDT 10 AMP Allied-NB5 $1.35 
H-239 24V 180 DPST (NO) Auto.Elec, = 1.25 R-231 12VDC 100. DPDT 6 AMP G.£, 1.95 
R-256  24-32V DC = eps. (NC) C fas 
KW uardian ‘ 
SPS EER re RESAXS R-501 110 AC 4. DPOT (1KW) G.E. 2.45 
Stock Operating Coil Net |R.503 12-32VDC 100 SPDT-5PST G.E.-500W. 1.95 aa 
No. Voltage Resistance Speyer Peay ya aye 
R-204 12V 65 DPST (NO) ied Cont. $ 6S 
R-205 24V 260 DPDT Allied Cont, 1.25 Bee eT ET aEL aCe < 
R-224 12V 75 SPST (NO) Allied Cont. 1.15 : o 
H-237 27V 230 DPOT Allied Cont. 1.25 | Stock Operating Coil Net “ee 
SEALED DC TELEPHONE RELAYS No. Voltage Resistance Contacts Manufacturer Each 
Stock Operating Coil Net H-244 12-24V DC Dual-60 SPDT CR2791-R106C8 $1.65 
No Voltage Resistance Contacts Manufacturer Each h 
R125 24V 300. DPDT Clare 279 hs aa ee ot aah BEINSERELEL hi ADJUSTABLE TIME DELAY RELAY a 
‘ 90-120 000 “DPOT Clare 3.00 ' ' ‘ ty 
R-504 24-70V 2800 SPDT GE-C103¢25 3.00 | ,NO,, Voltage Resistance Contacts A Manufacturer zie Sisck ae meri perk? Manntonane es . 
V TYPE DC TELEPHONE RELAYS R-244 75VAC 265. SPST (NO) 20A. Leach 1327 1.75 |R-246- 115 AC SPST (NO) o¢ R. W. Cramer a a 
Stock Operating Coil Net |R 206 24VDC ~ 150 SPDT-3AMP.  — P&B-KL 1.20 (NC)1OAMPS —-1-120Sec, $8.95 ve 
No. Voltage Resistance Contacts Manufacturer Each | R-207 24V 0C 210 | 4PDT-3 AMP P&B-KL 1.10 ae 
R-164 24-32V 1000. SPST (NO) W.E. $1.20 |R-219 5CVDC 1500 DPST (NO) 15A. P&B-SP 1.25 DC MECHANICAL ACTION RELAYS | 
R-512  24-48¥ 3500 DPDT W.E. 1.30 ]R-217 11SAC 600 SPDT-10 AMP St. Dunn 1XAX2.25 | stock Operating “Coil Net 
R-513 12-24¥ 300 OPDT-DPST (NC) W.E. 1.20 | R-525 24V DC 200 DPDT-10 AMP. Guard. 34464 1.25 Voltage - Resistance _ Contacts Manufacturer Each 
R-514 4-6 60 SPDT W. E, 1.05.|R-508 110AC 600 SPDT-6AMP. — Guaed. 37189 1.95 | p-945 12 25, eevee GM. $6.55 
R-526  6V 35 DPDT-SPST (INC- R-506 24V0C 300 DPST (NO) 6A. — 95}R527  6-12V 200. 2" Lever a (95 
1NO) Wiike 105/R-510 24V 0C 200 et ch aoe ay ae 
ef R-604 24VDC 200 PST (NO) 30 t. Dunn- 
Stock Opeialionce’ EOI Maca ach bane be net |H-608 ISAC = SPST(NO) 208. St Duan LHXX225 |= ASFA opin Pod tote oa 
R22 godgey = ance Fowee's Manufacturer Each | R923 2aV DC 150 SPST (NO) 40M. Price Bros. 135| No. Vollage” Resistance Contacts Manfacturer Each 
R213. 5.8V. a DPST (NO) pre P29 | #230 12-24V 00 80. DPST (NO) 1A, — 1.20 |R-511 24 DC 200 MICRO-SW. Clare $2.45 
R 605 24v iy 3PST (NO) Auto. Elec. 95 H-231 24V 30. DPST (NO) 5A. R.B.M. 1.15 ST (NO) ; 
; Vv - OPST(INO-INC) Auto. Elec. we 
R-607 24V - SPST (NO) Auto. Elec. 95 DC CURRENT REGULATOR 
DC-TYPE 76 ROTARY RELAYS Stock Operating . Coil pea: aneac Prd 
Stock Operating Coil Net No. Voltage esistance ontacts anufacturer Cac 
No Voltage Resistance comes eg Via wes R-509  6-12V DC 40 SPST (NC) : $0.85 
R-197 9-16V 70 PD rice Bros. 
DIRECT CURRENT R-198 9-16V 125 6PST ae pip its LATCH AND RESET RELAY ae 
MIDGET RELAYS (3NC) rice Bros. 1.65 | stock Operating Coil het 
a R-199 24-32V 250 SPOT-DPST (NC) Price Bros. 165| No Voltage _—.esistance Contacts Manufacturer Each 
R-200 24-32V 275 3PDT-SPST (NC) Price Bros 165 /p.500 12V0C 10. OPOT-10 AMP St. Dunn- 
Ltock Operating Coil Net |R-201 24-32V 250 DPST (NO) SPDT - 16 CX-3130B $2.85 
No. Voltage = Resistance Contacts Manufacturer Each (NC) DPOT nee rai cee 
R132 24V 300 DPOT Clare $1.20, R-601 9-14V 60. 3PST (NO) rice Bros. : DC-ROTARY STEP RELAY 
R-133° 24V 300 NONE Clare 60 ; : 
Stock Operating Coil Net 
Ree 250 appr Clare 1.20 No. Voltage Resistance Contacts Manufacturer Each 
R-135 24V 300 SPST (NC) Clare 1.15 R-621 6-12V 30 3 LE - 
R-137 24V 300 SPOT Clare 115 23 POSITION We $10.95 
R138 24V 300 4ST (NO) Clare 115 ee ; 
-139 24 200 4p Clare 1.15 
R-140 24V 280 SPDT R.B.M. 115 DIRECT CURRENT DC-RACHET RELAY 
R-141 24V 280 3PST (NO) R.B.M. 1.15 KEYING RELAYS Stock Operating Coil Net 
R-142 24V 400 OPOT Allied Cont. 1.20 Voltage Resistance Contacts ~* Manufacturer Each 
R-143 24 280 SPST (NO) R.B.M 1.15 R- M50 5-8V 2. SPOT-DPST (NO) Guardian $2.15 
R-144 24V 250 SPST (NO) Allied Cont. 1.15 | Stock Operating Coil Net 
R-145 24V 300 DPST (NO) Allied Cont. 115 No. Voltage Resistance Contacts Manufacturer Each, 
R-146 12V 126 OPST (INO) (INC) Clare 110 |R-190 12v 65 DPOT 10 AMP eee ai 
R-147 9-14V 75 SPDT Guardian 1.05 * ype . ; . . ea 
R-148 12V 100 DPDT-SPST (NC) Price Bros. 119 |R-191 28V 125 DPOT 10 AMP = Guardian 1.20 Special Sample Engineering Offer 
R-149 6-8V ’ 45 SPST (NC) lare 1.00 |R-192 12V 44 3PDT 10 AMP Allied Cont. A fonvrala listed (one of cachet e) 
R-150 6V 30 SPST (NO) E-Z Elec 95 Type NBS 1.35 ny te elays yp 
R-522 2-6V 2. SPST (NO) R.B.M. ‘65 | R193 5-8V It DPOT 10AMP — Leach with the exception of Stock Nos. R-621 
R-523 90-125V 6500 DPDT Clare 1.90 SPST (NO) Type 1027 —- 1.05 
R-222 12V 100 DPST (NO) P&B “95 | R-194 24V 265 DPST (NO) 10 AMP Leach and R-246—only $10.00. 
H-242 24-32V 300 DPDT R.B.M 1.20 R-195 6V 32 DPDT 3 AMP at ead or ; 
H-243 24-32V 3 4PD : .E.Co. : . 
= bata ee ees eies by SPST(NC) Guard 1.15 R DIRECTLY FROM THIS AD OR THROUGH YOUR ; 
) uardian Jl R a: 
R-242 24V 170 SPDT 2 AMP Leach ORDE ee) 
Type 1253DEW1.25 LOCAL PARTS JOBBER aa 
4-236 S-BV 18.5 SPOTIOAMP —Leach-BFM 1.05 | Manufacturers: Write For Quantity Prices. age 
; | Distributors: Write For The New Wells Jobber Manuol. te a 
bh. SA 
; 320 N. LA SALLE ST.; DEPT. R-6, CHICAGO 10, ILL. 5 
PRINTED IN U.S.A. ; 
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